Les " incivilités " des affaires : l'évolution du droit des exploitations minières, avatar de la commercialisation du droit et des résistances de la civilité (1810-1919) by Richard, Edouard
Les ” incivilite´s ” des affaires : l’e´volution du droit des
exploitations minie`res, avatar de la commercialisation du
droit et des re´sistances de la civilite´ (1810-1919)
Edouard Richard
To cite this version:
Edouard Richard. Les ” incivilite´s ” des affaires : l’e´volution du droit des exploitations minie`res,
avatar de la commercialisation du droit et des re´sistances de la civilite´ (1810-1919). Revue de
la Recherche Juridique - Droit prospectif, Presses Universitaires d’Aix-Marseille, 2009, 34 (127
et 128), pp.935-965 ; 1507-1541. <halshs-00820171>
HAL Id: halshs-00820171
https://halshs.archives-ouvertes.fr/halshs-00820171
Submitted on 21 Oct 2013
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de















FDCFA B FFCAB B B CFB FEA ECCA  C BC EAADC
DEBC  FBCBFFBC EBA BA !BA FB A BAAB BABCB CB !B 
CBFBBA C FBC CBC C BEB B CAA  A EF C E" BCAA




'&&$-/$)  12-)3-2,$4$  4/(2-$ ,$) 5')$)  /4(3/('4  &&$26$ *
&'6($*&'6)/('4
)4 7 )EDAD B  EFFBEA!8 )) )EDAD B EAB CFB8 )/
)EDADBEABEAC8)/7)EDAD9B
B EEAB EBEF B CEDAD DEFB %" CA B C %BA
:EEFCCBBAEABCBEBEB; CABC!B:A<=>*=E;#CA
EBEFBC )4  ))  )/-  )/  )/ BA )/)8 FBC ABC CEDADC CA  B
EB  EFBC :A=?@A  F<;
<
 (A B CFA B F CAEA BAB FBC
CEDADC EFBC BA EBEFBC AB B CBCAB
C








)5,B %<>>EA FB A"B !A FBA  FBC!!BCBA FBAEDFDAEBABB
BBEBEBGHBFDCBABFEACAEFEECBBBABBEB&3BB
6B  DCBA B F &)5,   FFB ACA F C  EA9DB B FB EBAAB
BCBABCCBBF--1
<$EBAFBCEDABCEFBCBCAEFBCEBEFBC:/AA<=*=;
09 AB B EBAAB BEBA CB !B C FB !A B FEAAD EFB BC "DBAC BCA EFB 
ABBAEBFFBBFEDABFBFCCBAEEABEBEFBFECAABDEDBA
BB E ABC !BCCC EB FBC ACC BA BBB F 	B AB BA
BBBECAABBCCEDADC BFBABAB :.8AIBC02I'4 	BCABEE	A 
$EE 3C ==BDAJ <>>= <=?;
C )EDADC EFBC BA EBEFBC CA CCBC  EDBC EFFBEABC B EC B EBCCA B
BBA BC F F  =C%FFBA =KDE :A=; B A E CFB  B EADBC B
ABBFEADBFECAAA BCBABCCFADBCBACCBABB



















CA EBEFBC  F !B  C BFBA B F EDABEB BC %EAC
EFBCM	BFBBABFEBEFAD BBBAAAEBAAB!CFBBECBF
EFCB ECCB : 1E /A@==*D;
?
 BAAB "DCAA FDFB BCA






FCB CBA AABAB CB  CBF FBC AD	AC B DCBEB   DEB B F




!EB  A B FBFB  CEB BCCBABFFB B CCCAEB 9B OB )C
DBB FAABECEBABB FFAD*EBEFADEAB FFAD*EFAD 
      
D!BBCCEDADCP AB =KEK =;FBB	BBBFCAABCCCEDC/C
FDABB B FFA  CC!  !A  EA B ACCC BC AC  AC BC
ABCBCAFCDBACEEABEFEBEFBFCEDAD





BCABABEQADBFCEDADEFBBAGC==K?? ABF =KK= KK AB13BC
-B <<=KKA   =KKE D$  KK< AB/".CC C A%F<>>> ABF 
<>>= =>> AB6)ABC
EI02I'4 	BCABEE	A EA <=K
?,BCFD!BBFF=A<>>= EBFFB*EBCAFFBCFBCEAACEEFCBCB
FREAAD!BCCBFFBBCEAEAAC:A<>D>E; FCRA CFADDAAFADB
 CBFC EAAC EBE B E" RFEA  EB B FAD B F EFCB
ECCB CRBCA E ECDFBBA DF CB %"   BBFB  F EBA
ABBCAFFBFCRBFFBBCACDDBCFBCCAAACRBCEDADEFB
K -B=E% =K>E    =K>K  =  @=C =?!D =KEA  !DDB  .  J@?  CK . CC B
AB!CEFB#C$AA <>!D=KE@   =KEA  =EK>EC ABABB
=>AC=KE= "B =KE= =>C@ AB58< D=KKE#  =KKE D$  






BC ABC  BC FB9B*OB  CDAA B B!!BA %DB B B CAEFBC BC
BABFFBEABFFDF BEDABCEFCBCBFCCBBA BBFB%B
 FACB A 	AB FD  DBC A  C !A "CABBA
EBBBFEBEFADABBAFDBEEBBA	ECEBABFABB
FFADBFA==C@E$AA*FCCFBBAABBEBBBCCBAB
AABAB B EBAC !BAN BC ABC BA*BFFBC AB AABAB B F
FABBCE"CBCG DADEAABDBFBCBDABCBEFNBAAB
BCA AEA DA %" E ABA BA EF BA 
A EBEF )BC !EAC CA EFBBC BA FAFBC ' B !B E
ABFFBBA DAA B CAAE"A B FDAB  B CBC AC# FB A B 
BCEFB  FBBF AB C CEBEFB C F F <= F =?=>,ABC





B B FC EFB F BCA B F E"AA BAB FBFAA BA FB
DAB  CF  C CC EBFFB B F FEB B ABA FBFAA BC ABC
ABC/FBBFDFACABFFB FBCEBCDEBCFFCABAD%B
FCCFADBB FAEBBEB !EAB+AFBBA  FFEBB FDFDBA
BFBBECAAAFB BABFFADFDBBFBFAABCBCAC 
BA ECAAB  DFDBA EAFB B F F!EA B FBCBFB .B
DA *A* BBAABBFFFBBEFBCBCACDBCBFBFAAEFB
3CCCFBE *BFBCBCBEA!BE"EBCDFDBAC CBCBDFBBA
F BCA B F !B %B B FBAAD BFAAB DECA BCBC 
FFBBC!CBBCAEBAAAFDBBBFAABFFB A
FBC DCCABC BA FFCAD F DB DFAB )BFB F EEBAA B
EACBB!BCCEDAFBCBBCADBBCCFDCBEB
A9BEAADBCBFFBCBAADCDABA EDBC F)/ CCAA F
)/!BBFBFAABFFAABCBBABCBCADFEAB




CDEFA B FBFFB EBF*E A CB FB  DFDBA A ABA EAB B AB B F EAB
/EB-DBBEABD%BBFBCCCACBFADC?E BEFAFBCEFABCB
F EBEFAD  BFBBA B CA B EB !ABBA CEAFB EFAB BCA*BFFB











F CB B BB B EDFB CEC B 3AFC
=<
 C FBC E"CBC BFBC BA
BFBC BCBEABBA FDBC B F EBEFAD BA B F EFAD  A A BC








BFAAC ECAAA FB CEFB  FEB !BF B F EBEFAD !EB  CEFB
EFCAB :;BAAB	BFAD "B   A   C B EBABBCB  CB
%BAB!CBFFAD:FBCEAB; FFA*BFFBBAABBFFFAD
BA F EFAD BC BFAAC BCN:;
=C








/EB A 9A ! E DFDBA BBAAA B CAB CEDADC
EFBC BA EBEFBC
=A




=<	B	DE	AB	BDABCABD '-$ AAD# A= C>>


















BA EBEFBC B AE BCAA FB A  A EF :A=?C<C E;
=D
  FB
B B EBEB DAA B FEB C EB A
=E
  C! B B9B  CBC BA
EBAC BC ABC /C  B A	EAB DAA*F E  B A9BC
CEDADC UFEBCCFADBFACEFBBA BEB FCCFABFCEDAD
B EC B DA A  BC CCEDC
=?
 BC CFAC DABA FEFBC 
CEDADCEACBADD!EBBDACFDBCBBEBCBFABB
BAB FBEBCCFADB AABC/AB FRCBEBB BCCFADBCBFFB BC
ABC !BA AC AB F B FBC BFFBC )/ B BA B E EC 	AB
CCFDBC  CEDADCEFBC
=K
4B FB BDFCB  AA FBBBABAC
EBAAB BAEFBCF%BABFCEDADDAADADEF,CFC CAB
FBC CEDADC EFBC BA EBEFBC DAA   A B F AC DFEAB
DABA B F FAD B EBSA ' EBAAB BCA  D%B CDB  FBC






FBFFB F !B EBEFB B A FADB F EFAD  !:C; BA EB  %CB
FCB
3FBBA  FB 9B FB FC B!!EEB CCB FBC E"EBC B CEEC B
FBABCBBECCAABB!EBECDFBBAFBCACBFBFAA EB
BFBAQFBBFEFAD:T/;BAABCABEBFFA"BABB!A
      
EBEB BAECDBACABABCBFDEFABFCEDAD$B"CBEBF FCBFBB







=K.4$4) ')B	EABCABDEBDDEBA	EDA A= F@ J= .BE 3C =?C@8
,$/40$  FB A	EDA  1BA  3C  =?@C  A <  J@<@8 6$,/--,$  AB  
CBT&VB 3CT/*B*3BEB =?E? A= JKEBECCAECDABB!!BABFB
DFFB B FRACA B F CEDAD B CBF R$AA BA FRACA BBBAFB DAA
FAB: =C=?AE   =?AE=<>=;
<> . $ -5/-,  	B CAB EE	AB *AB A	EAB AB A	AAB +	*A  3BCCBC
2BCABC B -BBC  <>>A  =<K*=@K &	B  F FAD B EBSA C FB B B



















AB ADB AB A		
<<
 B DEBA  =< %FFBA =EK= ! EBBA F EEBCC B
A>C   FBFAA  FCC F CBFFEB B F AG  EBF*E
A 	AB FB DAB  !C  DD!EA B D!DBEB   BEB B
BCB CAEAB  EDABEB BC BBC CBCA DDB AB FFCB BA
FCAA FB D!D BC EEBCCBC DEBBA FC !FBC
<C

,DAFBC E!FAC CBA BAB FBC DABC  CF BA FBC BFAAC




 F !FFA !CB F BAFAD DEB B CDECA FBC




AAACB F CBBAD :3F'2-/  1EBCB&//+'))$ 	B 	EBAB$ABC	B2AB
A 32+ 3C =KD= =??;BFAAA 	AB FB !ADAB CBEB
EEBCCBDCD FBB:FBC9CABAB9B*OB CBADFBBAEAB
BEBB=D?>;2	ACBF=C=DK?ADBACAFBCDABC
 CF B BFAB FBBA BCABEB  FB !A  FFBC ABBBA EED 
CBBC FBFAA BCBC  B=E<< B=E@@ DB  ABBB FBFFB  B BA 
C9CAB B FACA   B D!A  B F EEBCC A FEA DDF B BCBC !EFADC
ABCBC,UBC"BAC!CFBACBABDABCBAEEBCCBC:/B*&B3/(/2( 












$BB CCAB  ECDB FB EEBCCB EB  DAFB
DAB B C BFAA#F4FD A B  B FBC BC XYZ B CA
EBBACBCDADCBF	BABBFC!EBCFBAFBCAC
B CCBA BC CABC B DADC BA 	AB DBC  BC FC AEFBC  BA
EB*FBCBFCBBACBDABBDABC BFFD!BEBAABFAD&C 
*BFB  FDADBCBCA BAB BABBA CC FBA E8 F !A








  EAB B EBEB XYZ$ A FB EEBCCB BB %A B C




B A B )ACFC0 FC B F CDEB  <= F =?=> FFCAB F
CDBAA  A  EEBCCB CCFD B  DAFB DABFXYZ





<A'-$ 2EBDDEBDABA	EDABAB	ADDABCAB DEB6	EA  A (BAABFBA]^AW 3C 
=?<E  A  =@C3FC F F4FD DABF BA CCB FBC DABC BCBC  BA EBCA
CEBAABABAFF!\ABDEADEFOABBFBBCABDAD
BABAEFBBAABD!A BBEB DAACAFB8C! BFFBA
A BB  B BA %C ECDB FB B EB  CFB EEBCCB  
CFBDEBADFFB8BEAB EBAEFBBBCDADBEBFB
DABE" BC BFCBBG: C?E;
<D (-'3'40  2AB C	B DB A)D*B EB DAB E	DAB CB CA B 	EB CAB   59 




B EBFFB B EEBCCDAD   ! <B ABZ $FFB B FB A FB C AF  CBC
EA CCABBFBFAABB AFDADDCBBABCC(ABCFBC
EEBCCC DABA %C CCBC B BC EAC FC  C DBCBC8 BFFBC BA 	AB
DDBCCEBACECBCEEBCCBCDABACC%BAACBBBBFAADABD
 FBC FBBAC  BA CBFFDBCBACB FAADBCBCEEDDBCBBDAAD DABA
ECBDAFBCDADC8CBAU FFCDBCBFDB  AABCFBCBCB
+EB BFADBC FDABBA B BA BC AC EC  BBBA BAB FBCC B EB  FBC








BFAA BC BC BCA EFBBA C  EAB B EBEB 
FBFAABACBBFBCDACBAEABCACBAFBBAB







&FD FBC B!!AC FD  BB FB AD!EB CC DAB B C




B !S FC EAB
<K
  FAB  A B DAD CB AB C FAD	A
DEBB F$AA BA E EBEBEAAD BCA F C	ABB F
EEBCC 3ADB FB EEBCCB EAB FB DAB A %CA!B
FAFCA B 9BC FEFCG  C ECDB FBFAA EB !AFBBA
EFBFFA*FBCNA*FBCEBEBCDEBCBFBAEABN
DCBBEBAABBBABABCACBFFBBADABE 
CE B AFCA  AD DEB BA AD	A AF  EB F
CBFFEB BC BFAAC  F$AA )C AABB F FDCFA CEFB B B F
!A  C =?=>  DB FBCABEB B FAB FB B FBBEEB B F FBAD 
AD!EB ) E BCA EFBA F B BA  BB C DAD  FAC
C>
 BC
EBAC 9A  %BA FFDA ABFFB  FB AB B B CA
BAE"DBCBFFADBFE BBA	ABEBAB FBCEA 
      
DEFBBBBFAACEBABCABD9EB BECBABABB!BEABBA
 CBFB AB BEFCBBA  DAB / FCAA E U F F CB FDB  FBC










  FBDEA FAB  BA A 	AB EDB !!EB  FB %B
C=
 BCA FB
FFFCAA B DEA  E !A A B B BC FC
BBBFBAF!BAD	ADDFBCEADBABBAFADBCA
EFDAD  ABC ECDAC B 	B BEB FB DBFBBA BC
EAADC BC# F)F BCA %CAB X!!B 0Z  B FBC DABC B BC
BA B BBEB  B AAB B DABC  F BCA DEBCCB   FAD	A DDF 
BFFB CA BA	BBAB8 E  C BFFB DAA ECDFB  BFFB F9CBA 
DAABAQAFBCEBBCBFAAC BAEBCBACAEFBBEBFCCB
CBDAFBBFFBC XYZBFAABCBCA 	ABBEDB E FBC




CBFBBA  E FBC DBCBC B FCAA  CBA C B ECDFBC







 DC DECB0# FXYZ FBC
EAC  AD	AC C B CEDAD  BABCB  FBFAA BCBC  CA
DADBC BFBCG E!DBA B FAA<K  B 4FD A F DEA
BFFB AA # FBC BC EEDDBC CA BFBC F B BCA B 	B BC
OABAC  E"BC  FBBC B CB BA ABC A DAFC B BBB 
E!DBABFAA<@BEF BEBBFDADABBBB)/ 
  
C==?=?AC  =?AA=<>K8F<CC=?DC  =?DC<==C89A[A=?E@  





$AA'  ECDD B A F AA B F B BFAA BC CBBACBC B FB
EEBCCBBCCBEDBCCEAQFBFDADBBCABCAF/CAACDADB
	B DEB FBC FADC BFAA  BA  AB A  F EBA B	E"B B FBC










BA CA BDCBADB  BC EACG
C@
BE BBA E !!B B FB FDCFAB
BAAA B FBC CEDADC !DBC  FBFAA BC BC  BABCB 




AD	A B E!B B BC CEDADC B EA F CCFAD BFAB BC
BCDAACADBACBEAB6BFB EFABBADFCAB FA
ABB FBC EEBCCC  )/# F'   FBC AFDB CA*F  B FCB FBC
EEBCCC DABA B ABC&C %" EBAAB EEBCC  FB AC!DB B
DADDBFFBBAEAFB BACC!!BEBAABDADBCBC
BC 	ABC B CG
CD
 : AB F DCBEB CBAEB B F BCFAD FB;
EB -BDABFEAFCAB"CBBBABC!AB8







C FBBF FBFAA BC BC BCA C  EAB B EBEB   A
BAB"BFBCCEDADCBEBEBBAEBAABBFAA%BA 




BCEACZ(E"BACABFAD	ABCCEDBAEDAB  ACB FEABBB
EAB BABBAB FCB !BBAEBFAABB FCEDADG :!
AA<KE B A;(BFF C F CDEB@6B BFBCAEE
CAB FB EC B FCCEA BA FBC C  F ECBA# F/E B XCA*FZ BCA
DABBCBFBC#EBCABCEEBCCBCBFCEDAD BABBFBCABBCCABACB
FBABCB XYZBBAA CBEB XB FAA<KEZDABBB FBC




FBC ADBCCDC BA C DD EAB FE  A"BAB B CEDAD :; F C!!A F 9 A
BABCB:J=>>;
CA /F"CB $,-2  L,B F EA FDFB BC CEDADC EFBC 9BC  B EAB 



















FBC B BAADC  FCBFFBC CA ECAADBC  FBFAA B
CK

CCEA B BCA B A 	AB B CEDAD B AA	  E F BA DAD
BCFB B FB CBF $AA  B =?=>  FCCOA EBCAB B A9BC CAEAC B
BC BFAA EFFBEA!C BBC ) ABF A DAD FB EC  FC CBFB F CEDAD
DFBBA ECAADB A DAD CCB B FAA<KE  B FCCA B F CFB
CCEA B FB CAAA B FB C CCA FFADBC AC'









 AD	A   CCED ECAAB B BAB FB F 9 A AC!BA B
DAD FB  B  EBCC  FCCEA B F AAFAD B F B 























BC AC B ECABC BCA E ! BA  EAB FBCA B F F B =?=>  
CCBB!BEEDBBFCBEADEB2BB F BCAC
BFBB$A BCAB/FF BBBCA BFBBAA	
C FBBF  B BA C BAAB F 9 A  B  BA BFEB  BC AC






  FBFFB F!BBFBC FBCAC CBC !!DBABC B E"E
BCADBCCDCCBBBAABCFAAAAB!CDADFDBBFEECB




FA  B CCDA FC B BCFAD FB  F DEAA E FB %B B
FAA<KE FBCACDAABBBBCBFBCBCA!C9ACDF
FFCABABBEBAA*DEB/CBDAA*BFFBFBCEACBFBC





!!DBABC B E"EBC ADBCCDCC FB CA BFBC EB FB BFFB*
	BBAABABBCE"CBCECAABFBEBFBCFCBC
,B BE"BC E# B A F  C	B DB EB A		 FBBEB
CCB B BCFAD FB B FB FDCFAB B =?=> A C
BBCCDBABCDB ABAB FEABBAFABCABBCEDAD
B!AFCA!BCABBAB%CBEBECBAEB
' A B B EB BCA C B F AB BC E"CBC F C BBA B







F FDCFA "C*DEB FDABA  EC U FB DAA CCDDB   CBF  )








C%BEAAD BC ABC  B EBAAB DABA 4DC FBC BCB B
CEFBCCCDBACBBAABABBBBE"EFBCB 	BCFCA
ABCBC/C3B9BA*FFB  BBFFA B FDB FFAD# FF 9 
BC CEDADC BAB FBC EDABC  BFAAC B B   EBF CBF B
FBFAA  FB   BA C  AD	A E  BA  ECDBA  FB E*




BAAB EEBA  !!DBAB B F AB !BFFB B FBFAA   EAB
FBCAB FDECC%B=?DA :EADB C;)BFEBAABBB  FFAD





$EB B !C  EBAAB DEC B F BA DB  BCA AA FC
BFBBFFBBCA AB,C FBBBACEFBBB!!BA FBA !CEF 
E"BF B (B B F EBEFAD  DAA D%B B B FADB  AA	
EFCAB $ BA B DEC  EF =?<@  F EBCC !AB B CBC EAC 
AD	AC   EAB B  ABC  B A FB B F BEBA  A B





FB C F !A CB BFB B F BCFADFB BC CEDADC EBEFBC
BCACBEBBABBAFBECCAA=?C@&	B,FFW B
BBAB!DDCBEBEFCAB BAFABCFBCAE!BBFFBA
FXYZ CBC B F ABG XYZ C FBC 9C "FFBC XBZ AA ADBCCD B B





@D3$I-$(*/$- "	EB	BDEBDDEBCABABCAB7	A# =?@< A= =ED
@E $ ECDBEB  FCC F CCFA B CEDAD B  FEA! CEF  DAD %D C
FEAABFCBCBCEDABCBFB FACCCFBDADC!ABBCACB
FBCEFEAACCFEEBCCBCACCBABAAFB:E! FDECC
%=?DA  =?DA=C= DEADB;










F BCA DBA B   FBC ACC B F EBEFAD  FBC FBC  A
ECFDADBCBFBCBBBADBFFBBACCFBCEBAAB
AB B FDAD  FAQA B FBFAABBE E  BEB  B




BBA BA	BFCB FCEDADBCAECAADB  FFADBCABC  FB





34!B 2EE*AB CB E	E7	AB D&DA	B E	B DDAB A)AAB EAB DAB
	ABEDABADDAB
4B FDBEB EA !AFBBA B CBCB B F EAB&	B B ABA
EABBFAADB%BF"CABBFBDCBA BAAAB	B
BCAB BFBB BA F DCCAEB BBA EBAC EAC EA BA
%CBABFCB FEBEFCA AADBAB BCBABCB FEAAD
EAB 
B
CEFB&	B F FAD B DCBB F AD  EBEB  C
E"BBACFBCFDCEFB BBABABBA%CA!BFDEAFABBC
EAADCBCE"BFEBEFAD/EAB BAB	ABCC 
E FBC FBC EBEFBC CA CBAFCBBABCBA FBC CEACFC CDBC
B EBFFBC DEADBC  FB A EF ' BA DB  EBA ACB  B
CBEB B DFCB C BCA*EB C !B %B B FFB ABFFBEABFFB BCAC
DCCAFBBAFBAAADAABBAABE"EBBBCEABCN
BE"BAFFBBCCBFBBBAACBBBCF
BCA C ECAAA! C B DCFFEB  ABB  FBFB  E"B  FB FBC
CBCCEFBC BA*BFFBDCB FCAEABCEDAFBA F9AB!AB
BFBEBFBFACDDAAB!!EACBBBBBFBBA*F




A=DFDBA DBF  F DFCA BC DAC EBEFBC  A C B FB  FC B F CEDAD
%BAAB!BBCDACBEBEBBFC!!ABFEB3CFB!CBFBCAAAB
















CEDADCEFBCBBBA FDBCBFCB ADBCFBEB FDF CEBFFBC
























A< BF BCA C 	A  ././))$2- :"	EB CAB B DAB AB A	EDA  <B DA 













ADCC <<=?EC B ED =?EA DD>8F=?EA==??=8=?E@=@==.FAB BCBCCD

















	BFCB FDADABABB)/AB BABFFBBCA BDCBADB
BCEAC'CBBBCEBAABFBABFCBEBCEACBDBAB
FAA<K  B EF  FBBF FBC DEFB BFBC X CA B F BC !FB B
FA? 9 DB CZ BE BCA AC AA  AAB B FBC BFBC CA
CCEBAFBC!!BEAABFBCBCBFBCBEABAA BABFBC!BC
CFBCBFFBCFDADBA	ABAC!DDB BCACFBC	BCFBCBCB
 FBCABC& FBEAB(BF"CBB BFB E EBBA FAA<K
B EF  B EBC EAC CA DADBC BFBC B FD BC CCEDC CBFBBA
BAAB CCA  DAD DAFB ! B B  EABC FC B FBAD 







 BA B FBC EAC CA BFBC   FB AB BE
B	E"B EBBAAB FFBABBB  CA !EDB  CA FAB  B
  
AE'-$ A <>EC
A? FA A=@  B EF FB BCA FEFB EB B AABC FBC ABC DADC $FFBC CA
ACCCFBC EB FBC ABC BC8 BFFBC !!BA BC !EFADC  BAB  CBFFBC BBA
	ABBDBC"9A"BC2A!AD	ADDFDEFAFA?FBCCCBCAABBAAAEB
BCA FB8 EBBA F BAB BC E"B  C  AFC BA CABCFBC 	ABA AA B E
FBFAA  BA ECBA   EBF CBF  BC BABC DFBC BC E"B BF9DC  C FBC










'BA	AB ABADBCB FAABB FEBEFAD CB !FECB
BB AEB B FBBCC !BCAB B F FAD BC ABC B E"C F
EBEFAD AB  B FAD FEAB  FBFFB CB DEFB C F CFB
CEAFCEFBEAC
=*B2EB*ABCABDA)	ABEAABCABDEBDBCABE	AB
EBCCFADBC AABCB CEDADCBCDAADB F F<=F
=?=>  EBFFBC*E CB CA BCCBBA CBC B AB FBC AAC BC CEDADC
EBEFBC ' EDB BC ECBFC CAA  BC CCBFDBC DDFBC  9
DEA  A BC ' FAB BCCFAD BC CCEDC BA FB !C CEF
BBAFBCBFBBCEDEBCBCBCCBFEBCDABABEBEEBC!AB
F DB D!B DB B FB BFAA
D>
 ,B B  ,FFW BCAB
EBBA B EBAAB FAD BC ABC :A C !B B F CEDAD; B BA B












2B EBAB %CBEB !!B FFBC B F CBFB FAD BC ABC




D> &	B CF CA B BCCBFEB B BFB CAB %BEAB CB FDFBBA FAB
BA	EABCBBCCEDADCBCBCAC!ABFBAEA:	ABFE
BB=>=?@AEAD,$/-' J=DD;
D=,/'_  J)EDAD J<CK#,FFWECBFEFADBFBABB:E!ADC<E;
EBDAFBCFAD	AAEFAB CFBA9BEBFEBEFADXYZFFAD
CBFB B EBF  CB FB B EBABC DAC  C   BFFB*	B FB  B B EBC
DAC FBEEABEBEF8 F BCADEBCCBBEBAABFAD CA  BBFB CAB  CBEDB
 F AB BC E"CBC BFFB*	B XYZ F EEAB EF BC DAC DCFAB  B F BEB














BC ABC  CCCEBA B E"B   F ECCEB BC EABCAAC C
FBCBFFBCFCEDADBFFBCEDBAA	ABBDB FBBC%EACDAF















&C EBAAB BAB ACBEB B F CA B ,FFW CB "BAB 
DFADC  EBA F CB BEAB ABA CCABABC F BAB  FCB
F%BA  FBBF CEDAD BCA !DB BCA EBEF  EBFFB*E B BA 	AB B
EBEFB BA FXZ F B CBA C   BC ABC B F B FB
EEAB B CEDAD EFBG
DK
8C  CA*F  FF DEB BCA C CFBA
B#FBCABCBBA FBFAD EBEFCBBBABCB BFFB*








AB C B  FCF CA B CDEFA C BC BFBC  F B F
  
D@,% <DF=?@= F =?@=<@?=BAABDECCCABCFBDEBCCBA!B!AC%BEA!C





DDCC =>C=?@=8 =A  =?C@  !!&FFBW J&BC J=KA :EADB !  ABJ==<;, 
=A!DB=?A?:,B* A? < C<D;
DE ,2.$-0$-  2AB C	B DB 	E%EB EB DAB E	DAB CB B  AFFT-B  3C  =?@A 
J@?A8 ,$/40$   EA  J<D C8 6$,/--,$  EA  JK<C . D 3C  <[A =?<? 
&$3'(.4  !!-E")BFBC8-B%<>=?@< !!-FFD J=@@86B D!D=?@K 
!!-FFBA  =?A=<<<K
D?+SC($--$ 3"FB)&$- 	BDB1B2ABA ,FFW 3C =KK? J<K C>
DKJCEDAD J<C?







BEB EB BC E"CBC  C B F AB 	B B EBC E"CBC  B FB
EEAB CFB  !BCAB  AC
E<
G +A*F E BEFB  %B B EBAAB
FADFCDEFACFBCBFBCN
+CABBEBAACB ,FFWCAAA FEB,%
DEBB FXYZ FBCEEBCCBCBBC CFCB FBCDABCB
!C   B BBA CB CCAB B FBB  A EBEF   
BAB FBC 9BC BFAA  FC A   BC EABC FEC  !BCAD
EFBBA F FAD B CB ECAAB EBSAC $ FA AB FB EDA B













DAEBA  E E"C F EBEFAD BCA  EAB B
ED
 )F A EBBA B C
BB B DEFA BBCCB B F A BC ABC  FBFFB FBA CB BC
EECAEBCG  F !A EBBA BFFB FBCCAB BE B DBEB  BB FB
ABCCFBG
EE
 EBB(FAABCEQADFBC!ACBC DEC 
EEACG
E?






EC,% <DF=?@= F =?@=<@?=
E@J/EABBEJ<?=BACEDAD J<CKFXYZEBAEFBBA!B BCEDADA








EK BAAB CA   EFA ABA FA B !B EBEFB CB BAB E"BW
4'202$-:A< <D>; CCCCF%CBEB/CFBFAABBB*A*BFFBFB
EEAB  EAB B EBEB FCBFFB EBAAB BFAA BCA FB !A B CEDAD B








EEBAB EB A9B B CA  C B F EA BBCCB B FFABA B
EBEFCB FBABCBGB CAC FABCBGBABC CBC DAEBEBCBA
CBFB  FFAFEA BC CEFBC EEBA FBC )/ C F F A
!FFBBBE"EFBCB BABCFBFBBF9ABCBECAAB
B DAFBC BABCBC EBEFBC DCDBC B CEDADC EFBC B C B FB
%BA F A CEAFBBA C BCCBA 3 BA F"CAB F 
FEFBBADAA
4AB %CECFABDBBEBB BEBAB F FBB F EFADB




B BD BA  C B AB  C  BA B AB CC  AA B BEFB
CFBA F CCFAD 3BA*	AB F F"ABG B FABA CB*A*BFFB BE F
!EBB FEEBCCBN'BCACEBCA FBEC CEBFAEBA FCBAB
CECC
?=




CBA  FC B FBC FFBAC B B  BC B!!BAC BCCBABFFBBA EBE8 BA FB





F C  EAF B EA B !A C AB BC !AC FBC DEC BA
EEACGDDCFC"A
BAABCAB!FAB*A*BFFBBABNBCAFBDBFBCA
 CA B F EFAD FCB FBC CCEDC CB CA EABADC B CB FB EAF B F
CEDADBEAC
      
EAFBEAC2BCEDAD!DBFBFAABEB BBEFBCAB BA
F!DBABFFB ADC	ABDADBEBEFB FCBFFBBAEFBCE 
BEAB*DA   EAD B CBFFEB   B  BA B C EAF BCA CD B EAC
ACCCFBCBBCCBBA:J/EABBEBEB J<?D;BABFFBCEBAAB
DB BCBEB CBDECBF/BC A!D=?@<:!!)EDADBF3DB;
?>   J<?K BAAB D!DBEB F"B BCA BCB 	E   AB CBEA B F
EBEFCAFEEBCCB
?=.!BBABFBCDBFBBACCFAABBFEFADCFB!C
?< J EAB B E J<?C # FXYZ BCA CB !D B ABB F C  EAF B









/A FFAB F FB=?=>BDECB6BFFBC BAB







FBFFD B FA=K E
?@
  AEFBBA ,BFFB
?A
 3AA F CBFB B FB






















BBAC  FBBB BA FBABB  CABBB%BAEF
  
?@ /A=KE# F F BE\A AC BCEBC B CEDADC EBEFBC# F CEDAD B 
EFFBEA! FCEDADBEAB F)/G
?A,$/40$ EA A< A
?D 5'234  F)EDADC EFBC B !B EBEFB  B =?DE )EAC EFBC BA DFBC
/FEFADG F =?K= A=A
?ECC =CC=?AE : =?AE=<>C;83C  =B !D =?A?  =?A?<<<?8CC K =?A? F
=?AK==A8CC<EC=?DD:F=?DD=<==;
??,$/40$ EA A= J<?C.BEA< J@<@BAAB,BFFBBCBCFBBA
C FB !AB FBAEFBE\ACBCEDADCBEACDDBCB FFABCBFFB
BACFCBEBAEBF)/ BEABCFABCBFFB A*
BFFB%C	ABBCEDADEFB:E!JCEDAD J==@A;N
?K.EBC:EA A= C@K; EB,BFFB C9AABACFA=KE
K> )BF 6DB  F 9 A EAFAD BAB F !B BC )/ BA F%BA BC CEDADC EFBC
:6$,/--,$ EA JKEBA=<C;B
K= .5'234 F=K>@ J=CA@83'-$- ABBDAB(B 	ABA	EDABEEBB






DE"B FBCEAABCBCCEDADCEBEFBC :BCCFAD 
FEAD  EAFADY; B B A B FBC ABC'  B FCD  EBAC








EB  BABCB BFEB  EBEFB  CABFFB  EFB BAAB F 
EADB!FDE"F%CBEB FCBCCEDADCEFBCBCB
FB EAF B EAC
K@
 /C DB A	EA "DBA B EB A9B B CEDAD CB
AACCAABFFBBADD CBB%BAFC FA  FBDA

















K<././))$2- EA A= JK?#FCEDADEFBBACBCEAFBEACABC
AB CABBAABFFEBEFBFBBC!BCBFFBECEDBCXCC=<%F













F	A B F E B CCA  =A F =?C@ ,A EBAAB DB EAB BA
%CBEBCBCAEDBCFFEAEAD!BF EBCA*B*BC
F !BBACB ADB FBC !ABCB F CEDAD  CAEA !ABB C
%BABCAC BAEFB BFBCCEDADCBCDABADADBCEBEFBC
FCBFFBC CB ECAABA CC F !B 9B
KA
 BAAB CFA DAA
!BCABBA EAB  ABAB B F F HA B FBCA B EBFFB*E  EBCA FB AA




%BA :F BCA B C C FA B !B EBEFB BA\B BC
ECDBEBC%BCDAAFFBCDCBDB;
,CFB	BCBC FCBFDADBBDAACDBBEAC 









AB FBC DAEBEBC BC BDABC CB EBA C B AB B F






BCA BAB FB A EBEF BA FB A EF# FXYZ EBAAB BFAA BCA C
!ABCBFBBAFBCEEBCCBC CBDEABCFDCBAB
  
KA CC C>  =?<?  F E" 3/-,$))2)  	B CAB C	B A	ED  3F  3C  J AC  =<C8
,$/40$   EA  JC@ B E"B B F	A A FBFAA BB   BFFB  FB 
9BBDEABC A	ABDADBEABBEBEB8BACABFBC!!EFADC9





KDCC E BA =@  =?<@ BA B ECCA B6BFB =K % =?@C  J$BCABBA 
J<?E=.BE,2.$-0$- 	EBCAB J@?A 4'202$- EA A< <ECC











BC CAC BC EFCABC  FC  C DA9DBC  FFBC
KK
  CCBA
CB!DAABC  CB C F FAD BC ABC BCA CCAB B E"B F !B
CEFBBAC EB		 EBCCBEBAB	ABEFB/CBA
EAB F %DB BEBCCB B ,BFFB BA .EBC
=>>








 B ECCA B =?@<
=>C




BABBAABC!B FCEDADA FB ABB!D BABDCBADACBF F







KK,C EB  ECCAB B B D!AA %BEAB BC DFDBAC B EBEFAD CB AB  AB
BAB,FFWFBCABEBF A*F DAFABFBCFFBACABCBA FCBFBC
FFBACBB BCB!!BACCDEFBBAEBEFBA FB!CCBA*FC FCBAC!BBAAB
CEDADEFBBCEDADEBEFBG:J/EABBEBEB J<?C;.D)ABJ?C
=>>!CABJ??BAJK=
=>= ,2.$-0$-  2AB C	#   EA  J@?A8 4'202$-   EA  A< <ECC8 (-'3'40   EA 
JC<?8/$,-2   EA @>?*@>K# F4C DC B FB !A B EDB BC AABC  AB 
DEFBCBBCCBBABCAA!BEABCAEBABBAEBEFBCFFBAC
BB BBBABCFFBACAB9BBCCBBABFE BBA	ABCCEAC
 BC  EBSAC  BC ECBC  EBEFBC $ BF EC  FB FFBA B B BCA C
EBEF CBBAEF ECEEABDBBBABCECB8FBCAEBEF
 CAFBCA!ABBDEAEABBEBEB:.A=?KBADCDE;4CB
















!!B FB CBF $AA A B!CD ACB B )/  EAC ECAADB 
FBFAA BB B "FFB BC CCEDC BA FC DED B !B B
)4BCA FECA B EBAAB !B   CCD F E B4E9 B F!B F
















BC B EC B F EAB CCBA CCBW BA!DC  C !EB B EBA
BA E"DCB \A  FDFBEA FBG  CA B (F
EEBA FE"A F BBABBFBCBCAC A*CABBCABCB
FEABBCEDAD BCAB*A*F BBA CBFFBCFBDCBA BEBDD!EBBFF
<=F=?=>BAFDFBBAECDBBFCEDAD!DBDAAEBEFBF2
DAB  B BC AC B C E[ BCA C EBSA  C
FADCAE  BA F %EA EBEFB B CA FAABB B FB A
&CEEFBW*CFBDABBBC DEFABBBCAADCB
  B  C CDB B EBSA   B CBC AC B FC CABC
DE"DCNX EBCABYZ,BW*CDABBCB





=>A4E9 =D=?@> <BE"8&&A !!6B0B$AAB&0B 1C











EECAEBC BAABBC!ACBC DEC EEACG
=>?






ECBACBBAB C9 ABB FCBEBB AA DFCBBCB FBEC FCB F
CABBCABAFEFADBBCBAEABAA DCAEBABBCC
BC ECDAC B AA :AB BC E"CBC BAEY;  B CDEAD B ABFFB  ABFFB
AB&C F DEBBCACCBE"BW FBCEBEFCABC A FBEABCA
BBA B F FAD B "B B !B DBB FB CEBEB  F B






















==>B F B(-'3'40 : EA  JC<>; BE 	A BCC  K=?A? :,B* 
=?AK = =A;FBBCEDADEFBC!!BAFBEEABB)/BADEFB:EBBCAACEABCAFB
CBF 6-/./-,*.$I-$-$) :"	EB CAB C	B A	ED  FD BA AD  ",$&/40$/(  A= 
&BCE 3C =?D< =?=;BFFBCCACCBCBFACEE

























      
ABCD<86-/./-,*.$I-$-$)BA,$&/40$/( EA =?>#FFBCBFBCCFBBAAB
BCFB!BCCBBBCB!!BACBBACF!BCAAFFCBBCCB F
FC CFBBFFB  B F FAD BC ABC'  F BCA EBA  A B DEFB  B E"BAA 
BFB BABECDBEBAE"AEBEABEBEFBAFB!BBFBCB!!BAC 
EBAAB DEFA CBA B BA CC FB  BA FE"A BCABA EB F BCA B F*	B  EBCA*B*B
BBA EF  EB F 9  FB BFB E"CB  B DB C B F FAD BC ABC  C
BBABFABBFEABBABCCCACBFFXYZ$A BCAFBB!BB
BC!BEAB8CABBAC FB!A BE"BFAB BDEFAB
DCEEBECEEABB2BCEDADAF%BACBEFECBBECEEABB
CEDADEFB CAAAABDEFAEABBAFAB!BEBEFBG!CC
=>C=?@=EADABDD8D/'2- 1EBC6'2($-'4  	BCABC	BA	ED A= ,FFW 
3C <BDAJ =K<= =CD# F F !A  E9C*C BBBB DB !BAFB# EBCA
BFF BDAFCCABDBC!!DBAC  FFBCCEDADCEFBC  FABFBCCEDADC





BC !BC DB  FB B B EBEB  FBC CEDADC EBEFBC :B  EFFBEA!  B
EAB9B;BAABA  BEB  	ABEDB CBFFB EBA 
!ABCFB9BBFEBFBCEDADCCDB%B!!DBABEBFBAFCB
F AB B CBC DACG   DECB AAB!C B F F B =?KC B	E"B DCC EBAAB
CFA 	AB ADB8 5'234  "	EB 	EDB +	*AB AB 	E*AB CAB B DAB AB




==<CC=A=?C@ : =?C@==KA;  !!&FFBWJ&BCJ=KA,CEBAABBCEBB CEDAD
FBFAABBADADECAADBEAC,CFCFE#F/AABBFCEDAD
!DB  FBFAA BC BC B E" B .BE"BC B +DF  ACDB  F	AD 
BBBA=CBAQCB ECAABBCEDADEFB ABBCBFF<=F=?=> 
DEFBB FBFAABBBCACEABBEBEB8 *CEBCCCEDCB
BA FB FBC ABC  C EB*E B F B A C E!DD FB G :,B*  @=  = CAE; /%








+EB  EEAB BFB B FB  BC BEBAC B EB EB BBA
EBABC ECCAB C FFCA B C EBCA FB EAAB C  AB
AB
==A
 .E EBBA B %CBEB  !A BEBA B EBAAB EFCC!EA
,FFWEAB BFBDFAFEABBA BDECBFB3CK!D=?@C
ECDA B CEDAD EDDB  FBFAA BB A FBC EAC CA
DEFBC CAFACCCBBCCBBA CABFBF 




HA B F %CBEB CADBB B =?DE  EBFFB*E B CB DEEB E
FFDFBBAGBBF%BA EBFFB*EABC!CDECDBFAB!B












B  F CEDAD  B BCA DAB B ECAAB  EAB EF  AA B F
CEDAD B B"C B EBAAB BFAA B CB FB C B  BCBFB DAC
CABFFBC  EBEFBC  E"BA FB EEAB B EBC EABC  B FB EEAB
EFEBEFDBBF%BABFCEDADBABF!BFF








==? 'CBA B &+$-/2, 0-/2,  A B   DAD B F	A -B <? % =??@ 
=??@==@AF=??D=@DA
==K/	A!B%BBAAFBF)BBC==?ED:ADDBBABCADE=
	A BE\A FB EEAB BEFCBBA EF B F CEDAD BC BC B EB B 5BF  B
BFFB![ABEABEAC BBFFB!ABABAFBEBBABCBCDAC
DAFFBC EBB FF!EABA FBABBEBBABACABCDAA
BEAB C FBC BC ABA B F CEDAD  CA BC EABC BFAA BA EB ABFC











' B BCA E B  C =?DE  B B C9CADAB  B B CA
D!BBBCBFBCDECC%CBABFFBCCBFBBA EBCA*B*BB















 ACB"CB B FDFA BCA DB B !FB AFB 
FAB F F =
B
[A=?KC  AA BABA EB FB FB EAD






BAB FBC ABC !BC B F F EBEFB8 ABFFBC CA BE EBBC
CEDADCBC8CBCCBFBCCEDADCBFFBCBBABCB!B






=<=-B E!D=?<D !!6BA8<@%=?<K !!-9B8-BBC=C%=?CC#FCDAB 
C FAC<B F F<=F=?=>  FBFAABCBCBCACEABBEBEB BA
F BCA ABF B AB F ECDBEB B FCCEA  EB BB BFAA BAB FB CB
,BFBAFBCB&A EEBCCBBFBBCCE CCEABBCABFEEBCCB 
BAC	ABECDDBEBEABEBEF CBFEEBCCA	B:A=CBF
F DEADB; 	AB !AB B B CEDAD8 F B DCFAB B FB AF B EBEB B4ABC  AF
BEBABF  B CAAA C B !!B BBA EFB   FD FBC FBC B EDABEB   CA
BFEXYZG: JEABBEJ<E?AB=;
=<<ABCAB	ABCAB2A	CBBABCB+ABCABA	BCABD':/02'4 EA <<D;





BAABCBBCAAEBB FBCCAEBB F DCCAEBB FEFAD
CB F CFB C  EAF B EAC B C!!A A%C C  CBF F 
BA\B F F!EA B !B EBEFB )C AB BCB*A*F  CC CB
BFBFCA BBAADFDBACEBFEADBAEY4CAA
EBAABCA FBABBFFB=?KCBDFADDFEDFBE!FACFBCBFF







"9A"B A 	AB EC C F DAD B F B   ABBC BA B
E!AD  B 4FD  EB C FBC ABC DADC FBCG
AC< B F	B F
=<A
 !A DECB B ED B# FB DAA B DAD
!EB FBAEFBFCEDADFBFAB!AFC"DABBABBFC
F!AEBBEFBBAF9CFBBFBABBAFBCAB
EBEB ,B AABC FBC !SC FBC BFBC CA BEFC AABFFBBA 
B  A EBEF H FC FBC ADC< BA DCCE  EABBA
FDDABCEABCBEBEBBCBABBCE"CBCFBCG
BC CFAC %CBABFFBC CA ADBC  E!CBC BABC CEDADC 
CRABBDAFBCEAADCDEBC BCBE!FABBFBCAAAB
CEDAD EFB  BAABA B DF FBC AC BC CCEDC BA BC ABC
=<D
  DE"A B F
B  A EBEF BAAB CCFAD A  B   	AB DBABBA
DFDBAABA FBEAQFBCBF$AAC FBC!ABAABCFBC)/
:	B B %BA EF;
=<E
 &C C FC B !A FDD F9A EB !A   F  
ABBBA F%BA B F CEDADBA CBFDABAB C EEAB2
BCBC%BCFBCABCECCAACFBCBBAABFEADCBF
  
=<@ /AE B F F B =?KC# FBC CEDADC EFBC EABFFBBA ECAADBC CC ABC !BC
A  C FBC CAAAC B C9 CBA C  CB AC!B B CEDAD B EAB  B )/ 
DECBCCBFDBDDFBCDEFBBAEDBXYZG
=<A/AC< F  <= F =?=># F BFAA BC BC BCA C ECDDB EB  EAB B
EBEBBABCAAC%BAABBABABG
=<D BC EABC B ABFFBC CEDADC CA ABC B  FC B  CC AB  FC BCBA 	AB
CBFBBABEEBEBAABFBCEACBCABCCBAFDCBCBFBCCABC
BAAEACF9EABC EBBFBCCABE"BBAB







BC AEFBC B EBAAB F AE"A B F !B B 	B B F )/ BCABA E
FEFBCCEDADCEFBCADBBBAECAADBCCCEBAAB!B/CCA
B F EDABEB BC A B EBEB FBC BCAC BFABC  A BA B F























=<?)BB <K%F=??D:F=?K<  <E>;8(FCB<CC=??E:F=??? <;8CC=K%F=???:FB
=?K=   AK;8)BB <>=??K @A<;83C<K %F=?K> :F=?K= <?;85'234 F  EA =?K= 
A=<8 3C  <= =?K< :A<@KKE  14;8 I'4*/$4 BA -$4/2(  EADB CAB C	B A	ED 
DAJB=K<@ 0,1 3C J=>?A	E/ ==%=??E:F =?K= <CC;BA././))$2- EA A= 
=K<&CBEBCABCACEBFABCECCBCEABCBAEBFBC
CCACBFFB=?DECAFEFBCCEDADCEFBCEACABADF!B
9BB FEAB ABABEBEEBB FB ABA FDEABCEAC  F
CCEA ADFB  EAF CEF BA FB BCBBA  A  FA BC AC BA BC
ABCAEFBC  F EBCBC EAC ABC B AABC AB  FCAA BA FB
EAQFB FBCCCBFDBCDDFBC FB!CBDCBBCD)/ FFEAD FBCCEACEFBC
BAE:5'234 EA <C>*<C=;
=<K&ABFFB @%=?@= !!,DJ&BC JA@EBAJCEDADGJ<C<
=C> =?DEBB=?E=   =?E<=K3C =@=??C:FB=??@ CEA;8CC <?%=??@:F
=??D    @DA;8 (FCB  <CC =??E :F  =??? <; . BE A@C?E8   @C =??K 
A=
=C=(FCB <CC=??E.5'234 FBE	BE J=>B=@
=C<././))$2- EA A= =K<*=KCEBECCACC	A<?%B=??@BC
C D%B EAD FC "A BFFB B F%BA EF BAB F EFAD BA  EB  C ADBCCB E  BCA
BBCECDBEBCBBCABEBA9BBCEDAD#FB CFC CFBCABC ECAAB
B CEDADEFB A BECBB !BEBEFBBA CBE!B FBCFEFBCB
EBAAB !B  BFFBC BCABA  B EB  EEBB  ! FBC AC  CC FBB BC CBFBC FBC
FEFBCCEDADCEFBCBA BFFBC B CAC CCBC FBC CDEFBCBBCEABAB
DE"DEBDEADBCFAD@EFBCFACBCCEDADCEBEFBCCBFBCG:-B<?
%=??@ =??@==@AF=??D=@DA;












F B =?DE DABA FEFBC  CEDADC EFBC CB ECAAA CC F !B
EBEFBBFEABBF9AFFDADDEDXYZBFA@<B
F F B =?DE   DEAB F BCCFAD CFB BC !ABC BA CAABC





F BCA  B FCB FCECC BFAB B F F B=?DE  FB BBBA






(ABFFBBA FCCED B CEDAD EBEFB BCA CC B F
CFAD  B F EAAB  EC BA B F !FFAB
=C?
 $ EB FBCBBC B
CEDADEFBBDD!EBACB FAAB FB BCCFADAAB
FBC EAC BA BCABA ABC BBC FBC ABC D!BA
=CK
3BA* CAB B FBC




=C@&ABFFB @%=?@= !!,D J&BCJA@E
=CA !ADC=*< E $ DFAD EBCA FB AF EF  FB U F CEDAD BCA DAFB  BCA
EDABA:AAKE;.BECC <=%F=?EC F=?EC=@AD8I'4*/$4 CCCC F
=??D B=@DA
=CD5'234 EA =<BAF=?K= A=<$ABFBC3'4( J=<C8././))$2- 
EA JC@@BCAC8&/b:F=??A AAC8-'2))$/2 BED+BCABDEBCBABCABDEB;	BABEB
B   C?E BA C??8 I'4*/$4 :F =?EA  =  <?=;8 )BB  A[A =??A :F =??D  =>AJ8
(FCB <CC=??E EA;
=CECC <<=?EC B ED =?EA DD>8F=?EA==??=8=?E@=@==.FABBCBCCD 
B"9*BBAB ED EACC<?%=??@ =??@=@A8F =??ACCC
=C? 5/6-'*5/&$/4$  E	AB CAB DDEB ADDA  @B DAJ  3C  =?@A  JB
A	EDA =>@<3BE!AEB	E	 .,/'_  L)EDADPJ=K? @=D#
LXYZF9 CFB!ABFBCCEA BCFBCEDADEFB CABBFBFFBFCBCA
A CFBC FBC C BC ABC XYZP . D C FB 	B CBC CC  -B%<? /=C 







BC EBAC BC ABC B F9A C CC  AA F BE FBC







AB CEDAD CB E!A B FACE  E  BBA FACA 
BBBA
=@=
 BFFB*E  DAD ECDDB EB CFBA DEBCCB B
%CBEB FECAAABC)/B%BAEF BEABB FDECB F
 B ECCA  =C =?AE
=@<
 / EAB B EBAAB AB B B!!BA   B CB
DEEB FC B C C FB A B F CEDAD BCA FEA!  C BA F FB
!!DBBAF	BBBEBCEDADCCCEBABFFBCAFBABCA

















=@<  =C  =?AE  !! 5B    =?AE=<>= ,C FB 	B CBC -B% K  =?A?  !!
3CA   =?A?=@D=
=@CJCEDAD JKK*=>>F!ABABADBBBABEBAAB%CBEBFBCBFABABC
FBBF  A C9B DAA FC CBF $AA  =A EA =?>K CA FB EB B F
DEBCCADBFABABFACAAAB)/ 	BEBFFBCAFBABCACFBABBC
DD!EBCC A EBBACDAD CDD6FFBABCCBA EBBCAB=?<=F !A
BD B FEB  =@ BB B F 	B DB BA B C BC BABCBC BFABC 
BFEBBABC %BBCBCBFDCB FDB ABBB F F=>BB=?=?BCA
DAA B C BFFB DAA F ADB B FCBA B EBAAB EB ,BA* FDABB  A
ENFCBCBDB"DCAACBF%CBEBCBEABBFDB=?@<F
%CBEBBFC	BEBEBBCBBCCB	A=<%=?@<DECBFBEBCA
B C B FE  BA  EB F CA B CEDADC EBEFBC  B FBC CEDADC CA
CCBCBF	BABFBC)/G:-B=<%=?@<!!"BA JCEDAD J=>>;
BC DECC CBC  F B ECCA B =?AE BA =?A? :C AB J=@<; !BA DCC
D!DBEBAEBABFEBCBF$AA
=@@ /'2- =@> FF BCAB AA EB CCA FDFB  D!BB B CAFB  C FBC







DABA C ABC BC BAABC CEFBC BA B BA 	AB CC B %CB
EEBEB AA B FBC EAC
=@A
&C  B CBC EAB   A  




FC DABBA  CA 	
=@E





2B AB B F %CBEB BAAA C B B ABFFBC CCAC 








CC F !B 9B BA FBC CAAAC FDC E!DBA B F F EBEFB 
EB-B FCB FBCCEDADCEFBC9BCBEABEAC





'  DFBBA CAB B FBCB B FBC CCAC BC A=?D< BA =?DC
DABACBFEBAF DAAC FCBCABCEAEAABC  
  
=@A4A9 ?[A=?EC:F=?E@  =>A;8(FCB <CC=??EBECCA5'234 F =?K= A=<8F
=?K> A@>8=?KC C>D8A(FCB K!D=?KK:F=?KK @@?;.)BB <@DE=?K@:FB=?KA ==A; B
<DDE=?KAB >FB=?KD CE=; B<BA<C%=?KDB >1)B=?KD @D< @DA;8&CBFFB <=!D=?KDB >F=?K? 
CC=;8-B <EDE=?KK:F =K>> C>D;5'234 FBE	BE J=C
=@D)BB K=??D:F=??? CD?;8A-B C>=???:F =?K= <<?;8-B =D%=?K>
:F  =?K=  <D=;8 -  A % =?KC :AB   =?K<*=?KC  =KC;   <= EAB =?KA    
=?KD=@=EBA:F =?KD =C;83C =?%=K>>:F =K>=;8 =C%=K>@   =K>A=<A
=@E6BBEBBCACF%BABCDEC BAABDFDBABDCB!DCFBC
CCAC  B EF ,C B DEC EADB FC "A :3C  ? DE =?@<;  DECB B
F/AABBCBCEDADEFB FFAA!CCEFBFABCFBCACBCEDEBC
FBCFACBCCCEDC8*HBACFBCCCEDCCAABCBBCFBCEDEBC E"EB
CB DFB  BEB B F A B F B ![A B  C FEAB  C CDEFBBA BCABA
FFA B EBF*E C FB B B EBAAB BB A : E =?DC BA =?D@; . BE / AAB
BBFBJCEDAD JD<D
=@?3FBCCAABC: <?BB=?EC   =?E@=@@>;BAFBC!ABC: 
<=EAB=?KA   =?KD =@=E;
=@K3C =!D=?A?=?A?<<<?86BFFBC <!D=??<83C <E%=??<:F=??C =CC;






BAU BFFBC !BA F CEDAD  B FABEB FDABBBC BBBAC
BFFBC EAEABAC*B*CBC ABCBC EDEBC  BAC   FFEADDB
CAAACFCAABABEB)/ AFDBBFCEDAD,BEB!A 
FCB F CEDAD EFB  DAD ECAADB CC F !B B F9A  B F









2B AB BCA A DAD CFBDB ABA B C C BFFBBCB FBC
EBCEABCBCEDADEFBBCABABCCFBCBCBAABCEAEADBC
F CEDAD ADBBBA B F EBCC B FBC AC B BEB F %CBEB
BBA
=AC
 /C FFEA  CEDADC BC BC FBC  B EF 
FBA\DBBBBCDECCACBCFBCCCEDC'CFB4





 BCA B FDABB B F BCCFAD C FBC CEDADC EFBC 9A
AD F !BB F9A !ACDBBB9CAB BE F!!BB F
  
=A=!././))$2-   EA  JC@C8 3'4(  J=<C8I'4*/$4 BA -$4/2(  JACD8/$,-2  
EA8$'&($ ABDEB	AEDBCABE =C8//2_$( EA JA==86')($ J=DE8
.4$4) EA JC@KC86$)/IBA/2-/) J=?=CCC <=%F=?EC:F=?EC = @AD;
=A< C ,$&'4(  2EB A	EDEB CAB DA)DEB CAB A  A"CB  FFB  ,BW*6AFFB 
=K<?  E> )BF" 9*B  F FAA BC FAC BC CCEDC AA B FBCB
CBFB CCAB DEBCCBBA FBC CEDADC  BF B CA FB %BA   DB  B EF  
BBFEFBFAD?BFFB=?DE B!CAFCECDBFCEDADEBB)/ CEBAAB
FAABCABACFBCCCEDCBBA BCAB*A*F BBCCBBEBBCEDAD
 %BA EF CA CCB  B FBEFC B F F B =?DE  CBF F FAD BC !ABC  
CCACBEB	BBEFFCBCADBCBFBEAFBEAC CCFABF
BCCFAD BC CCEDC8 E  F EBCCFAD BC AC CEFBC BCA CB  FB B EF B BA
B CAFA !BFFB XBA B FA=?D=EZ :"I'4*/$4  DAJ B =K<=   EA 
CCE;3C C=C=K>@ AABCABF =K>@ @K?.BAABEFBCDBFBBACB
 /02'4 CABJ@@/ F BI'4*/$4# F6BB F BCAB F FAAB F
BCCFAD BC EABC CA EABCDB FCB F CEDAD EFB BCA ECAADB CC F !B
9B FBCADBCCDC !BABABBD!DBEBEBAAB!B FBBCBECAABCCF
!B BBA EFB  BA B BCAB C ABC BC BAABC CEFBC ABFFBBA BA
D!BAG:5'234 "	EB+	*ABAB	E*ABCABBE	BEB	E%EABAB	E7	A 










B F DEC FDCFAB  =
B
[A =?KC  ABA B DAF F EBEFAD  F
!BBAAB)/B%BAEF CDAA BADB CB BFFB  BCBCAB
,D%B ECDDB EFB B BA B F F B =?=>  F B ECCA  B!ED EB
CAAA  C9A C FB !A B FBC EABC B EBEB  BFFB B!!BEADC DABA
EEBCCBC B FEAAD EFB EFB :BEBBA B FCA"B  A B
ABCCBBA
=AD
 BC EDEBC B F CEDAD  AEFBBA FBC FABC  BA
BEAAB CFCADADADBFECCEBFEFBC
ABAC FBC !!BCB F CEDADBCAB	E"B FBDDFCA




B FA<>KCE BA FCBEBBEDBBB FB BB DFCFB
=A?
 B









FCEDADF EBFFB=B[A ADBCF!FDB BAAAB!ABBBEBAAB








=AA3C FCBFBCB F F== %=?E>A AACBBBEBEBFFB




=AE,C FBCCEDADCEFBCBC CABB FBDBABDECABAB6	EABE	B		A	  F
!AEDEBFBCC DC !BCCCBAEFBCBCCEDABC BFFBBA
=A?'CAFA<>KCEBLFBCBCDABCAFBBEBCEDEBCPBA
FAADAEBLFEA!XYZCBDABABACFBCEDEBCEFB!EBFBEDEBP
:&E"BF./))$2- 2AB	ABCABDEDBA	ABDAB	EA	B+		E+E	ABCEBDEBEDDA A"CB 
-CCB 3C =K@K =>;










EFB B F BCFAD FB  CEDADC EBEFBC
=D<
 ,A FB CEFB F !A






  FBABBF FB
=?KCQABAABDBBAFCFACABBCA%BEABBAFCABCBFBCA
BABEB%CBEBAABDEC%CBABFFB CBFBCFBCCEDADCEFBC9A
B	A F !B EBEFB BA CBAE"B B F BCFAD FB  BB
AFBB F!FBEBB F EBEFAD C FBA EF(A EBF DAA*F FFDB
CN$AC F !FFA CDECDBA EBB C!A FB !A B B	A B !B
EBEFB 'U EBSA EBAAB !BN  CFB C  EAF B EAC
DAA*BFFBC!!CABN+FFA*FBCBEABABCEABCN
EBAAB AFB EEBA FB CA BC CEDADCBC  CC !!BEAD F
BCABFBBCFAD'B BFABBABEBAABBCA BFBCAB
EBC CEDADC DAA DAB  A E BC CEDADC EFBC B C  CA
AEFB B FB DCBB F F  <=F =?=>
=DA
BAAB  B F A
EBBADBAD%BDADCABBBFBCDBCFCAQA'ABCABB
FB EEAB AEFB BC CEDADCBC A CCD FB FDCFAB B B !B BC
CEDADC BAA	  !!DA BCCBABFFBBAB F CEDAD DB FBBEF
=DD

,U F CCFAD BFFBC BA  DD!EB  C FBC BC  B F BCFAD





=DC /A F F B =?KC B ABC CEEBA B BE\AB B CEDAD B %BA EF
ECAADBCCB!BEBEFB CCAB FBCFADFB BAEBEABBABFBC
ECBC9AECBDB!BEFB:3'4( J=<@C8/26-IBA-/2 cA@*<? cCEE*=E8I'4*
/$4BA-$4/2( EA J=CC;8CCCCC C!D=?D?:=?D?=<<A;8)BB =>=?K=
:F  =?K< <<@; (AB!C 	E  /2-$4(   	AB CAB C	B DB !SC  69FAT"CA"B 
6BFFBC  BA 3BBTBF  3C  =?EK*=K>C  A.  J=?C BA02'2/-, "	EB CB 	EB CAB
CEDAD 3C 3BB =?K< J<CFBCABC!FBCCBABEBFFCCBF$AABC
=B*@$A=AEA=?>K:BACECFBCAABCBACEDADCCCEBCABFFBC;8.BECC
A=?AABA=B%=?AE: =?AD CAC8F=?A?=D=@;8/26-IBA-/2 cA@*<>BA<<
=D@ -B <C !D=?K=  =?K==CCE  F=?K<=EC F CA FB B F DEC   BE F
BCFADFBCEDADCEFBC






XFCCEDZ BCA C DAB B C A C FBFB A F B BA CB 
CBCACFFBBFBFBG=DE
F B DCFABB  CBF FBC ECBBACBCCCACB FA?B F F B
=?=> BA EBFFBC B FAA<K E  FB A BC CCEDC B AEB C B F
EDAD C ECAAB  CFB A B EDEB EAB F CEDAD  BCA CBFB
DAB  !C CEF
=D?
 &C EB ECAA  C A%C DAD B DBEB
)E"DABBA B EAC CB CA !!ADC  C%BA B FECA B F
BCFADFBFBCCEDADCEFBC
2 BB EA CABA B F BCFAD FB B FB BCA C
EA9FB
=DK
 $ BB FB EB B B C FEB A  BAA
BFFBCFBA$CABEBBFAA<KEBDEFBBFBCBFBCEAC
BAFACFCFBCEBCB!EB BEBEBBACABGBAB EB
!CA  BEFA  FB FBC EAC C FBC EBC EFBCBAAB EAB CB !B
BEB C FAAK     CCB B F B CCB FFBC CEDADC B




	AC  DEB B FBC CEDADC EFBC B BA  B  EFFBEA! BA FBC
ABABBAEDBBCBFBCBBCFBCECABA9B
BDECFFCABAFCBEBBBCFADFBBECCA B=?CD 
 C :E! 	E; B CA FC CBAB B DEA B B B FBC CEDADC
EFBC !BA	ABF XMMMZ EB FBC CEDADCEBEFBC  BFFBBBBA
AAB!C  B  EFFBEA! BA FBC A  BDCBADBC  FB DA 








=DK'9ABA"I'4*/$4 -$4/2( EA =<=*=<C
=E>(5-I AB	 =?A@ @=<8=?AA <?K8+-$&$-I 'CABCABC	BA	ED A. C>8.4$4) 
EA  A= <KE BAFBE	BE D*E8/26-IBA-/2 cCEE*=D8//2_$( AE	ABCB
CAB CAB A	AB AB CAB DEB DDEB A	EDA C
B
B &E"FT6FF  =?EK  A=  J=>A BA =@>8
6-/./-,*.$I-$-$)BA,$&/40$/( EA A= J=>ABA=@>802'2/-, EA J<A86/2,-I*
//4(4$-$  	BCABC	BD CB 3C =??A A JED>8I'4*/$4BA-$4/2( EA 











DED F BCA B FBCCBEB BC CEDADC EFBC CC B B BC CEDADC
EBEFBC BEDB !ABFFADEFFBEAB BCAD	ACBABCAC
BC BA CAEAC BC AC BA AD	AC B CBC BBC8 B ECDBEB FBC
BFBC CE B BBA 	AB BDC "9A"BC   E"B! BC CCEDC






EFB# F/AAB B C XYZ F BE"BE"B  FBFAA BC B BA 	AB











BBDB AB DECAB AB 6	EAB E	B 		A	  F !A DEB FBC C  DC 






/ DA B F -DFB ACAB  C ,A  6 BA 6BA
ECBA FBC CEDADC EFBC EB DCABC B F BCFAD FB  B
  
=E< 8 3C  D C =?@K :F =?@K<@<E8 CC  K  =?D@  F =?D@  =<CK8 A B  =<
DE=??= F=??? @@8CC<C!D=?K=:F=?K= CCE A<@DC=14;8CC <C=?K<:F=?K< 
=@KE;8)BB <E%F=?K<:F=?K< A<>;89 C%F=?KD:F=?KE @C<; CC <<!D=?K?:F
=?K? <A>;
=EC!CABJ=E=
=E@BB,FFW: J/EABBEJ<?A;EABCAB CCAB CCCABEBBF
BEFBFEABBAFB%BBFA"DBBFEEBCCBFXYZEBA	AC\ABDBAA
F ECB AAB CEDAD A FB A BCA FBFAA BC BC  EB B A 	AB B
CEDADEFBG:;






BE"B ,BAB .FBAAB /9BA-
=EE
BABAEBAABEEA F
!A AAB!C BB %CAEB B F AB EAB DAEBAB B FEA B F BCFAD
FBCEDADCEFBC$B!!BA EBACBCEBCABCBAABABBEBA
B FB ABA FCB F CEDAD EFB DAA ECAADB CC !B B )/ $ EB EC
BCABA*FC  FBC FCCEAC EFBCG DABA FC B	ABC B F BCFAD
FB
=E?
 2 ABF A B B SA DAA CCEFB  EBABC BEABBA  B
FCCDFBBBBFEBEFADF!B
2BBEA BDFBBA FBA BA FEBAC
EBAAB !C*E C FB CBC B FEA B F BCFAD FB BC ABC 
FFBABA BCABA B 	B C FBC ABABC B EFBA C BABBA F
BCFADFBBCCEDADC BBCCACFCC*BABBAEFBBA
BCAC=?@A =?@D =?@EBA=?@? DBAFBAABBFCCEDC*B*CBFCEDAD
BA FBCCC*B*CBCABCA=?AE FB FBCCCAA
BC CCEDC C FBC BFBC ABA B F CEDAD A=?D>  D!B
FFDA BC BC CE  FCCED  CAAB  	B  C A
A?BF F<=F=?=>BAE(AEBFFFCABAEBFBCCEDADC
EFBC EB EBEFBC  EBCA FC F	AB F  BCA DAB BC BC








BCAB EBA		FBCA B#FBCCEDADCBC ABBCBFA?BF
FB=?=> AEBABBAFBCFADEFB BA CAB FAA<KCFBB
  
=EE/26-IBA-/2 A cCEE A@D.&'2-'4 C?>
=E?86-/./-,*.$I-$-$)BA,$&/40$/( A= =E@
=EK!,2-/4('4 A. JCC@BAC??83/,$))2) 	B A. JKEABAKED8,$/&/--$
$( $3'($.4  A  @D@8 5/&3'44$-$ BA -0/2,  "	EB CAB C	B CA	A	AA  A 
J<EAC8 (-'3'40B )EDADC  A  JA? C8B ,2.$-0$-  EA  J=@=  C?=C8 6-/./-,*
.$I-$-$)BA,$&/40$/(  A= =E@C8/-'&6$-$ CDE  A J=<K=85'234 	EDB
CB BE	E  =?K=  EAC / F %CBABF B EB BB EA  DECC EADBC  AB
J=E<
=?>302'2/-, '3( J<ABACD<86/2,-I*//4(4$-$  	Y EA A JED>F
!A9%AB"I'4*/$4 -$4/2( EA J=<D =<>*=<C;CAAFB!ABEBCB
















!A  EBEF&C E EB BCA FC F !BB F AFCB  "BAB F
EFAD EBCACFB!:C;BFEBEFADBCEABCBAF
EFEADA!CEFBAC	ABDFDB
BFFB FAABBABBFBCBA BFBCCBBDAACC FBCCEBCB
A B F DFA CABFFB &DCD BC FB 9B*OB FB BFB
AABA C BE"B )C AB FBC "9CEABC BA*FC BDAD FDB B FBC












BAEA B B ,C FC FBC EBC %BC CCA EEBCCB 
AD!C BA DAB  !C BA*FC CEEB B EFAD !C
BCCABNBBECAEFCAFBBAFEBEFADB
AC CBC BC  FAAA EAB  C FAAA %CB CC  FB AFB 
CEAAFABBCE"CBC DF!AFBFBB!BBFB:T/;
)C  AB FB  C F F  =
B
%FFBA =?KC A BFB B EFD FBC
BC BC EDEBC B F CEDAD  F B 3  EBFFB  =
B
[A CA
DABBA DAEBEFBC AABC FBCCEDADC BCBEAA FBC FBC !BFFBC
BECAAADEADBCC FBBBEBEB BFBCA FB%BACB 
CEBAABAB  F DCCAEB !BFFBA EFCB!! EDBDCCAEB
  
=?= 3C  ?% =?E?  F  =?E? <CD   =?EK<@ 6/2,-I*//4(4$-$  "	EB +	*AB AB
	E*ABCAB	BDBCABA BBFCEDADBEBFY <BDAJ 3C =?KK ==>
=?<1B/-6'44$- 	BDB&B2ABA AC =KBDAJ<>>> =>>

















!B EBEFB  C FAQA FB CB B FDB B F EFAD A EBCCD B
EBCBBBCDBF:BFEEBEBFEAADB;:T6;
' CBB C B F EBEFAD !EAB  EFFAD  BFFB B
BCEBCCBFBBABF!BBFCEDADBCFB!BCEABC CBCABFB
A B C EAAD ' B AB B BB BEAB C FB !A B F F 
=
B
[A =?KC A C D FAC< B F F  <=F =?=>
=?D
 $A FB C







EAEABC  FB EAB B FAC< BA E F BCA B F EBCC  A
BABBCDBFAABCBCDAAEFBDABBEBABAB




!CB FB DBFBBA BC BFAAC BC  CB FBC BCACCBC B
CBA  F !FFAB   F EAAB  EC $ AB F ABB B FAC< CB
  
=?@-B =E%=K>K  =K>K=@=C8-B <=EAB=KC= F =KC< . <F=KAE   
=KA?=>CAD
=?A3F,,$- 	BA	ED A< CBDA EA ECFBFBABFBEBEBF
ECAEABA F FEABCCC  FBC AFEC FBC  FBCCFBCBA FBC	E"BBC  FBC
BFAACEFBC'ABCCEDADCEBEFBCB!BEEABCABEBEB





















ECB FAC< EB B FEA  A E F !A FB B
FBFAABCBCFCFABA	ABDBBFABBABFBFAA
BCEBC$FFBCBEFBFCBFFBCBDFCDBFBEEBCCBF*	B 
EBEFB FCBFFBCB !ABEBCCBABAB FBCBC 
EBBBE"BAABBBFBCBBBBBCBFBCAEABCAF
CFAABB%CBEB,BB	ACABEBFBFAA




$ BE"B  CA*F# F)   EAB   ECB FAC< EB 
ABAB B !B 9A  A B B BC !EFADC %BC B FBFAA BC















=?K/$+$6.-$*($/-, 2EBBEABEBDE333AB7DA 32+ 3C =K?A E?
=K>.CFBDBFBBACFBEEBCCBTEBCCB
=K=&EBF+-$1/.$ ABADABE	BEE A"CB 3C =K<E <?<
=K<CC-B  <? =?<? F E"8&ABFFB  <?[A =?CC F =?C@ <AAE F !A AB B EBA
	ABFEB&ABFFBBCABAEFB CF!!BCCCEFFBBFBFAA
BBCFBABA CCEEBCCDFFBBBBA BCAEABBEBEB
FCB C FEEBCCABFB  FCAEABEF.BECC =>C=?@= F
=?@=  CAE83C ?DE =?@< 	B EDB+	B8-B=@%=?DA F=?DE @@>














!C BA  AD!C  BBB EBBA  FB BAB FBC B DABC A F
ABBCBFBCDADDECDBEEBCCBCA*BFFBBFADBBBA
FN )A*F B BAB !AB  FB DAB  !C B EBF  AD!CN 
BCA BA  B   \AB CC EBEB C AB AB 3AA F
F!EAFBBAD%BBAEBAFB ABAABB
!CEF&CFBBADFBBACB FCB FBDAB!C !A
F%BABCCBHBFEA*A*BFFBCFBAD!EBN3FCDECDBABFBCAFB
CABCBCBAACBBABC*B*CBCABCN/CFACEABFCCB
FBC ABC EDEBC BBA CB DF B FB "9A"B C FB B 	B
BAAN ,U FAD	A B C C FB B BCA CCFFB B BC !AC  B BC
AC FF!EABAAEBFFBBEAABFBBAB
' AB CC EBA FB CE"D CA 2 DAB  !C
EBCABBEDAB*EEBCCBAD!CBADBABFFBBABCEDAD
B  EB BB  EDD CBC AC BFAA F 9  FC B FBC#  FB
DAB !C BC FB DAB  AD!C BA  FB B EBF*E BC FB






F BCABB9BC  EAB F EFAD'BAAFCB FEEBCCB
EBEF"BABFBCBFEFADBC9BCEFCCBC EBBCA
C E AB %BA
=K?
 )A B AAB FC BEAB   A FBC ABC BA F























!CEF BEAB C FBC!!BCBA  BEAB C FBA EBEF BCA FBABC








CC ' ESA CC AB B FBC C B CBA C FBC B ACB
BFBA FB BBCCEBAFB"9A"B BFBBC
 B !B  BF
<>=
  FAD DB B CC B !FBEB C
FFEABFAA=D)BFBBA BFFBFBBEBBABCBCACFDFBC A
BFFBC*	BCEABC9E"FB ABFFBBFBCAAFAEA)!B




HA B F AB BC BC  FB A CC  B EF   C EQAD
C9CADAB !CABBECBCDFCBCEBC)9CABABBEBC9CAB
CCEABB*EDABACCDCB F ABBABEB FCBBEABB FB
FAD
<>C
 /AB!C "DAB BA BFB B CB E!BA C  EAAD BA
  
=KK+_$4/( (-$.$( 2ABA 32+ 3C <BDA =KKE ?=*?<
<>><D%=KK= =KKC   =KK<<<=?<A
<>=+_$4/( (-$.$( EA ?=*?<
<><.CEBA&$)(-'(  =KKA*C
<>CEBABB AFACABBCBC CAABB!!BAF\ACBBFABBBEBFFB
BC ABC BC  ABB ABA  "BC FBC  BFFB BCA CCEB DEB BA FAB
3EAEBBBBCBFFBBCAF"DABGEBCADBB	AB!FFB:DBBFADTEAAD;
FDABBCAECCBBBCEAC ACCAEABC :ACAB FAADBAFEAD;BA





FAD B CB E%BA C DEBCCBBA F/C  BC ECAEAC FDBC 





BCA !EB  EAB !ADTFAD  
B
CEFB  FBBF B EBA
ABACFBCBCC BCDAAAABDCCAEB CFB4BF+EB F
EADB ABDB FBC ACEBA# FBCEAB
<>A
BF*E!AEBBA!ED
AB F9 EBCE"CBCDAACBFBCBFFBC*	BC F B FF




!BAAADEFDBC BFBC B CB FBEAAD :!CA BACB 





AA EB  DAA ED  CF !A DAD BFB FXYZ C B B FB DB
%B BC BFBC EAB B 	AB !D C FDB B CBFC EBC BC A B







	AB AADC EB BCBFBC AA<> F< EDECA B FBC C BA FBC
!ACDABABFBCBCEDCDAE"DCAA<=CCABFFBCEBC
      
DCCFADBAABBABAA"9CBBAEFBBCCBBAABEFCC!EACBCA
BCCBBA B CCAAB EBFFB  EAFB  FC EFBB BA BADBB B F"B  CAA
BFBCBABFBCBCBFBCDAAEEEADCDCFBAAE"BBACF FB!AD
<>@/*&3/(/2( EA K>*K=
<>ABC EAB CA BC E"CBC !BC  CA CA DEBC CA  EABC,C FEB,A
EBABCEABCCBABAFBCCABAFBCEABBAC:DEFABCBBCBEBABDB
AAD; BC EAB CBEC :FC  BC; &C FB 2	AB CAB AB AB CAB  DA FBC B%BAAB C F
EADBBFBCBCAC!EBCBDBFADB: K=;
<>D&//2-$T/I4$) 2ABA <BDA 3C <>>A <EB
<>E' A CB BFB DFBBA B FBC C CCFBA FBC BFBC DEB  BFBC
:1CAA CE << ; CEBEEABDEBB!ABSB!BABBABA!SC
:1/-6'44$- 	BDB&B2ABA EA AC =>=;(AB!C=ABF9BB,BCCB












EEB FBEEABFBB DBFFBBABAA AEBB F	B
"FC"BFDCFADFBDAABDFADACBABEBACAD	AC
DABAB%BBCAFFBCFBCEACBF6BB+EBBADAD
DADBC BFBC BABC FB CE DAB F CDEFA DAA !BCAB  C FBC
BD!FBBCBABEABCE"CBCBFB9DABACCABCDABC
&C CC FCFACB FDFB FCBBEF  FBCABC
CAAACEBBCCDECB%CBEB BF9DBBAC9CADACDBB
ABB FEAB/A BBFBC ABABCDCBEF BA BEDB







FFCAB B EBAAB DAB  E!FA CDEFB  BFBTBFB  FBBF BA ! 
FDACCBBA BC B ACABC ,C BFFB BCB  FB EEBA B
FCA  AEA *A*F  B B F EBEFCA B FBFAA
BDEFDBEFBB=?=>NBAABABE"BA*BFFBABAABABBEBBF
FDCFAFDBBCBFACDEBBN
BC EAC B FCA BBA !!AB  EB 		 D!FB
AKB F F  <=F =?=> DECA B CBFC FCA BFBC FBC ABC
BAABCG'EB BCAB,FFW FXYZBFFACDFBCBC A
FB BAEA  C F EFCCB BC BFBC8 EBCA EB B EA  F






<>KBEABBFBFBABEBCA FAAE"BADBFFBEABFFBBF ABBABFB 
 E"B  EBFFBAAB  DEFAB :AA<>F< BA C E;   BEB  EB   AAB

















FEBCA FDAA EABF B F E"CB  DABB C FAD EABFFB B BFB 
BFBG
<=<
 F BCA  B AC DC F 	AB B F FCA 
AEAA \ABB/CB ADBB %CBEBB F
BECCA BEBB=?A> BABBFCCBBBBFEBBF
CECC FBCBFBCFDCCABAFBABEACCCFBCBFFBCB
E"CB BA 	AB DADB E"CBG
<=C









F 9  BC DEDBAC B A BC BC
<=D
 BC AEFBC BBA !C
E"B F AB  B BE B ACA  FDCFAB
<=E
 /C BBA*FC
DEBB FABB FBCACB FEECEAABB3EBF
BCDBABFBABBCBCBC!!BEADBBFEAD:FBB
	B FB ABCAAB FBAB;BACBFBCBBABB BFBC
FCFCCADC C BBBBFBC FCFC FCDE"BABCEEBCC BA
BABFFADBFBBFEECB&CCBABFFBCEBAC
  
<=<CC <!D=?@<CC C%F=?@@ %JDBEB6BCBFB00BABABBE3BB,@GB
<=C FXYZ FC B EABA   C FB ACCC  C FB DFA B DABD  
CFBABB%CCEBBABECA FAD FCFEADBAFBC!EFADCB
BBA FB DEB BA  !A B E"CB CCB CC BAB BA BCB CC !FAD BC B
C BEBFBBCBBADEFBBAEAFCAA%CBAFBFEB
BCG-B@%=?A>  =?A>==DCA&$)4/-,.D8CC=?=?<@
<=@6BCS =C=?K<  =?K<<AA=EBABFBABABCABFC
B F FDCFA B C AEA B F 	B "FC"B ,C FB 	B CBC,/'_ A B
FA/EABB EBEB  C?E   J=EB # FXYZ F FAD CBFBBCABC B CA C!!B 
AABBEABEEABEBEF8F!A BAB FBABFFFB BACCFBCBEC
BABDAA!EDB CFBBCEADBCBCEABCBFFDABEBEG
<=ABABBBCFEFCC!EABCBFBC EBCAEBFEBCABFBC










BBA B FEADAA BC E"CBC FBC     DAB B




BFB BA BFB  CA F BCB EEBDB /C B BCA*F  A 
B C FBC FD!EBC BA CB!EBCG F BB EDFBBA BCA
BFBBFDBCABC CFBCABFBBFDFFB CFABADDB
 F FE %=EK=
<=K
BCABEABBA F	BE"CBBCABA FB




BCBBE"CBCCDAA!ABA F AABEBBFB BDC
DBBA  A BAAB ! B FFCA EABFFB
<<=
 ' BA BCB E B F
CCB*:CCBBC!ACBAC;!ABFBC!ACCABDCEB
BFBC B AA FC CA BC CDDBA  !C FBC ABC EAEAABC
ECBA FBC %BAC EDC  CF C FDAA U FC CB ABA  F
FCA DB CB BBB B!!BEAB B EAA  C F BCDB BC ABC  
%BACBFB CBFB8AABBBBACCFEA
DBBAABBFBCE"CBCBFDAAFB(BFBCAFBEBBE
 F %CBEB BAECEDC F !FB# FBEEABFB FB
BC BC CB DABB A AA  FB A B B BF FBC A ECDDC FBC
ABC EAEAABC BA  FB A BFFBC FB A CCD
<<<




AB  C  EAA B B  C CAA B AB B BAB XYZ F ECB





HBFFB B CCB 	AB F !EB  FB  A F E"CB B  BFB  F
AB DFB F F!EA BFB
<<A
 /%"  ECB  CC
!!EFAD  B FBC AC B BAB B B CA BC BFBC 
  
<=?6/2,-I*//4(4$-$ "	E EA K?
<=K/*&3/(/2( EA KA
<<>.!ABJ<D@
<<=6/2,-I*//4(4$-$ "	EY EA =K*<>
<<<CC <A%=??D F =??D=<DK  =??DACK
<<CCC <>DE=?EA F =?ED=C@C
<<@6/2,-I*//4(4$-$ "	EY EA @A*@D









ADB  B  AEA C F EADB BC BFBC CCB F
DBBCABCBEACBCBCAEBAB FABABCABCB
FEABBFCBFBFB BFBBFBCDEFABC FBCC FBCACBFBBA
B FBC BB CAEABBA B F ABB   CF BC ABC BBAABA B D!B B
FABA BC ABC DAA B B DEB BC BFBC BA CA E BFABC 
!BCAACBEBAABFAD#FABAB!BBFBFBBFBA	AB
DBFFB BA CDBCB$FFBA 	AB BBB DFCA EBAB  C DF EA BA
DABD CF B BCA C  FEAB EEF BCA CC  DB %B BC
DACFBC(BF BCA FB!!BA B F F!EA
<<E








BC BAB FBC ABC BFFB EBA BCA FCAB ,BBB BEB  FB
FABABFBCBDABCBAFBCA ABAABEBFBCFBCCCA
DAB!CBAAD!CC=?=> BEEBCCAFBCDADCXB
CCBCZ EEBABC B FEB A  FB BCA EB 		 C F 	B  E







<<?FBCAFCBFBBFFAD FCFADFB CEAEABFFB A FBAB
DFCB FB 	B E"BBA B B  B B"C B AA ABAB F E!DA   BA B C BC





CFB E" BB FB EFEB AB#FBCACBBBEB BBDFCA
FB A9B BFB  AB CB !CA AB ADAB  CF   AD!C  CA DC B
BFBCFCFBCBCBCCFFBEAEABFBAFCCABCADCCFBCDBBCABC 
B	ABDAE"DCBFBCFADB!AB FBFFBFCBCCACCBAEABFFBBA:&3/-, 2ABA 
"	EB 	E*AB CAB C	B DB 	E%E B 3/4'BA -3$-(  J=>A8 /26-I BA -/2  @B DA  A 
c=D@ =<;
<<KCDDC EBBFBC  C FC F CCCA B BFAC BAB DB CEEBCC  BA
EB BFBC FBCABCBCAC$EBB CA*F FBBBDDFADCE FBCEABC
CAFBC:1B*3"FB$.I /D/)(/,' 	ABCBC	BD ,FFW 3C <>>< <ED;
<C>=DDE=?EC AFB,BBF$AA F =?E@=@AE8 =?E@=<@K#F/AABBFB
A B CB!EB !B  A B DAD CAEAB BA CDDB B EBFFB  !C8 F AB





 FB CCA FBBCBBAB BBEB AD!EB;BEEBCCBB
=?=>  B BA B F FAD B 4FD  BCA B DFAD  DAB BA FB BCA F
BBADFF9C DECBF$BB B!!DBEBCCEBABAB
B B  B !BBG
<C=
























































 B EEABB CBCBSBC BBAB EBAAB BBEB BCA
EBFBBBCBEBB!ACEFC CFCCBBFEEBCCBCABDB
B B  ABC D!
<CK
&C CB AB FB  FCCB B EQAD FB !A B FB !F BCA
DFEAFBBA BD B CB A BAAB CBEB B BBFFBBA B F AB B
AB*BFFBCFCBDF!BFFADB!ABABF!BD!DBEBFFBBA8
E"BDB9D BCAFCECAADBABB FE"CB/FFF!B  B





BAAB  BCA   CBC DEB  FB AB  EEBCCB B FDAA
9ACFB	AB
.BA BCAB F BBEB ABFFB  FBFFB BCA AADB 
DABCCCFBCABCBCBFCBFAB'AABFBBEB
BBE"E BAEACB!!BEABBA!ABCCCFBAB EBFFB*EA	AB
9DB B BA  B AB :AB  A BAA;
<@=
 &C EBAAB BBEB





FBBF FB AAFB B EEBCC B EB B  ABC F !EFAD BFAB FBC
BC  BA  B DBC DABDBC BA9BA   9FB B BC
DE"DEBCDBCFCAEABBAA	AEABF!C A
















B A  BA FB A BFAB AB AB A BFAB CB DCBC FB
!ADEB ABFBFAA8FBCAEBBAFB,UFDBB
A!CEF FBAFEFBBFAABCBFBFAA%BA













C *B 2EB E	AB AB DEB 	AB CAB DEB 	EB CB C	B CA)DEB8B B EB CAB
	E+AB









) FEBCCABAEABCA ABB  FBBACCB
BAB EBFFB*EFAEEABBBDAAD EBBCACFBECFB








E!B B F%EAB FB A BAB AAB F AB BCAAB C  EBA
DF ECAABCEAABFB CBBABEBCCBFABB
  
<@C B  <> C =?A>  E	B !ADA  =?A@<=DD8 9  <K% =?AA   =?AA<CA=8 B 




















C F DCBB EEBA FDEA B F A B F  F  C	B  E
FBBBA BC ABC BAB C F D!A  FB :E! A =E>K E; F
BBFBAABF!ABCBFF!EABBABCFB!A
B FBFAA B FB BA\B FDCBBA  !C BE !A ,FFW B
DFBBA !A B FBC  CCBA  FBCBC A!EBFFBC CCBA  FBCBC




BCE"CBC CAC FBEBEBB CA FBAB)C FB AB F
%CCEB BC!!BBEBBABB8F%CCEBBABBBBFFB*









B !C BAA B CB BA C EB FBC !AC B ABB 4M E F B
ECCAACBCDCB\ABCFCCE"BCBCDCBCBB
E  BC BAEAC B CCAEBC DFBC XYZ BFFB CA  BAEAC B
E"BDB  BFFB EAB B BCABB CEB BAC BA %BAB %CCEB 
%CB EB B FBC \ABC BA FC B B BB &C AA B BC CCAEBC





<A>CC C=%FFBA=?CKE!A,BF)BB <=%=?C? !!6E"BA
<A=CC<<[A=?@<.J$BCABBA J<?EE












CA E  BCA C FCAEA DDFB  =K%FFBA =?C@ B BA B F CFA
EABBCEBAAB CAEA BADAFBCEBCBCAC!EAB
FBBBDECEABCBBBA EBBA BCDBG





EB  B BB FBC AC  F  DAD %D BFFB BCA CC  EAB EF 
 BFFB BCA B!!BEADB  FB DAB 	B  CF  BA B   CAB  FEA






 BCAA B C FBFAA DAA BABCB  
ABC  F 9 A FC EAB B EBEB B C A  CA C FB AAD !A BE FB
DABCFEEBAFBBEBBFFBABFFBBF9B CA
C FBC BBBAC F EAEAA BE ABC BCBC  BFABBA B
FDAB FBFFB F CB FA F DAD CFD BEB CBC 	A B FEB
6B<K!DB=?C< DEDB FCBEBBCABFADB FB
DAB BA   ABC B 	EDAAB +E	B CAB DA	A	A  EBAAB DA
ECAAB B F A B AC B   EAB B EBEB ,FFW DCCAB EBBA
BEB#F&CFCCBFB!!EFBBAABEBAABCAEA8CBEEBC
C EBA F 	B DA   BCA BBA EFB  FCBFFB BCA !A  FB
DAB  BBA EBEFB  FCBFFB BCA B!!BEADB   ABC   ABA AC




<A@3C <<!D=?@? !!&BA  =?ACA8BJBC J<E=FBJ<E?JEAB
BEDECBBFCBC	ACADEFDFBFAABCBCEFBCBEBFFB*ECAFB!A
EEBCCBABCBCBCBAEBCA A%CF%BABCADABAB FABBF
CEDAD:-BE!D=?<D!!6BA J)EDADBA<@%=?<K !!-9B .)EDAD8-BBC=C%





















B BA DBBA C CAB FDB B F  B ECCA  %ABBA
ECDBA*BDABC BABCBFAABEABFEFADBAEABFAB
BC E"CBC B B DFDDB &C  B ABC C %CBEB  B BA* C
CAB   EAEA  DBF   EBA ACB  F EA B BCB FBC









  BA  EBA B DBC
<D>
  9BA B CB 9FB
  
<AEJ/EABBEJ<K=
<A?  << [A =?@< :  =?@<=C@?;8 == %B =?@C :  =?@C=K>;8 =E % =?@@ : 
=?@@=?K;8<C=?@A: =?@A==KE;8<D%=?@E: =?@E==?>;8ABADC=?AA: 
=?AA=?C;# FEAB  FBBF F B BC BC EB B  ABC    B DBC
DABD FBABFABBCBCEE"BCBE"ECAAB BFBCAFBF!EA!BFBC
ABC FAD F CBBABFB :A=A?< =K>KE;G2BCBFFB
EBCC BCA CCFB  A B <a DAF  F BAB  F EBCC %BACFBC  F F 
<<+B.ADK cABAF=D%=?<@ A=
<AKFBCACBFEBCCBFBBFFB*	BEBCCBFBBFFB*	BBABACCBC


















C EB B FEAB  FBBF FBFAA BB BCA DB BA  EBA
ABCFCCBFBBA%BABAC!B ABCF%CCEBBF
E"CBEDDB CF ACBA DBFFBBA BAC FB %EAA  FDADBC
ACBFEDBFBABFBB CBFBAEABEBCACB
BBAFCCBBB BFCCBBCABCBEABAFB BABA 
CABCFCCF FDAEFABBAG
HBECEDBBAB!CEFB FEABBFC	B EB
 FB A  B DDFAD  BA B !B BA B  !A DABB FFEA 
ABCAE
F BCAB B FAB  CBFB BFDB AFB  C  BFB B
FBDEBAFB$AA BACBBADB F !ABB!!BAB
BCBEAB FDB B F F B =?=> BA AA !B  B CAABB FAD B
FBFAA  FBFFB B A C 	AB CDB B EBFFBC F  C DAD %D B
FAABFFBBBBCAFFBEBDCBAAFBCEEABCBBAB
ABFFB  D!BB  FAE B F F
<D<
BAB B FAD B FBFAAB
AC !EDBA	AB ABDAD EBBBABB F FBAD !DBC F
EFAD F CA  EAB B AB B E"DBEB DEB B
ED"BCFB 2 	A B F  B ECCA  @% =?@@ E!B FBC






  BBDEC ABDB XEBBCAC F








<D@ -B =A DE =?AE  =?AK  =CDD ,C FB CBC B F F!EA B AC BA B F BAB
FB A F DCFAB  @ [A =??D   =??E=CD8 =C% =?KE :A!C;  F	 =?K?= @K8
/BC  <= %F =?K?  AB $A  =K>>  =C<8 (  )A*$ABB  <?%F =K>A   
=K=>=@?K8()A*$ABB D=K=C:A!C; AB2DBA =K=C 8<@=,23'4( 
	  A< E?8/2-$4(  	ABCBC	BDB 	E%E  A<A ?8)340/-, ABAB





AEDBB FCB FBA BFAB  DAD EEDD EBA ABC 





  ABC  B BA B F EBCC B FB \AB B F B F  !AB B EB A
BFAA  FB  BC BC  BEB BAAC FC B F ACEA B F




B FBFB CC  BA F CCB B BA FC  C FC  FB EDB  D%EB B CBC
EDEBCG
BCABCBADEDBF!BBBABFBFEEBCCA
BFAB B B BA DEABA E F F!EA B FB XDEAA B !A
FFEFAD B FAD?A EZ $FFBC EDBA C B BFCA 
AEA  B B BAB ,C EB EC  F BBEB 9DB  FB










F3ECDBA  FB !ABFFBDEBB B!CB FCFADB FFCA
AEDBBABCCB CCFB!BBABFAD?AE
BFA! B FFCA BC F9BC  C C EBF B FAD?D  	B B
EEBAFFDFAD!CF*	B:AFBCBCBAACBA
B F ACEACABAB ADAB  BDCBADB FB;BA  B
B"CBFABEABCABC ABDABFDECBFEBCCAN3BA*
  
<DA # F3 ECDBA  FB   B  BAA A 	AB ECDD A  EDEBC





<DE4AB FAFCAEEBAB !EA FBBEB BFFB FBC !EAC BCBA FBC CBEBC






	AB !CB*A*BFFB FBCC  EBEB B FCCA FBC FBC ABC B E"C FB













,E FB DAB  !C B BA DABB  FBC  FFB BA
E  %B B FA<=><E  FBBF EEB  FB  FFB  FBC
EDEBCBF9BCBA!BBC)FF!EABFFABADFCF9A









&C !C F %CBEB   ECDB B F AB  B BA 	AB








EEADCB  FB A B BEB FBC !AC  EBCA*B*B FBC AC  CB




<DKCC@[A=??D  =??E=CD,CFB	BCBCC=DE=?AD  =?AE=<?;
<E>+($--$ 2DAABCABDEBDBCCADDAB	BDAB*EDE 0,1 3C =KAE @@
<E=&+-$1/.$ EA KA
<E<-BK=?K< F=?K<=@<C AB]/589 ?C=K<? =K<K<K=AB+-$1/.$
)BFEBAAB%CBEBBBAECFBBCAC









,C FAB CBC F !A AB CC B FBC AC BB BBA 	AB
CCFDC B BC !AC 3AA  CA B FB !A BBA DBBA BA F B
BC FCCAEBEAF3A F !ABABBEBBCA BAD
EAF B ABFFBC DFBC BA  B AC EC    B A B C
CCAEB 3 BBFB  BC BBC BAABC DCBBA B EB 
BFADB8 BC BC AAC CFDBABCA BDB"9CB# B !C CDDC
EBC BC B CB BA C B A EBBA  *A* DAB  BA BDA F
AB F BCA B AB BAB BA"CBC B EBA BA BCA D!AD  C FC F
AEB B F *EFAD /C FB A ECB B EB DFBBA
BFADB EBA BC !AC   BC AC  F DEAD B F EA
CAFDCBBABCC!BFCCAEB,BFBCC FBQFBFEEBBF
FAD "B C F CAEA# C FB DAB B !	A F DDB  B

















B F/CCC    =K@E<CD<E  AB +6BED  =K@E=KE; . BE -B =@ C =KCK 
=KCK<@@




BBABC !AC  BA EABC B %CCEBA F ACCCCCB	ABDDBB
AAB B F'  F BCA EBA B FBCBC BBA 	AB F%BA B ECAAA C!A )F BCA
BC B FBC BB C!A   B CBA*F C BC B CCB FN' %BEAB B FBC
ACBBBCACBC !ACBBAAC EBFCBBCBCBAC BAB
FB BAEA  BFFB B CA F DB  A BB !AFBBA FDCBBA B FB&C EBAAB
DFADDFBBCADFCEB!AAB BABBACCA BAFBABCU
FBBCA BFADB  BFFB ABB %CCEBBFFB BCABABB CB BBFBFCBC
DDAC,CB !A  F9 %CCEBBFFB  F9CCFADF EBF9 !EFAD
EABCAFB DAFCCBBA  C!A ,FFBC EBA  B BAB C FEAB
DAFCCBBA  C!AN B FFB XYZ B CBCA A BD B FB BA  A FD B
AAD BFEB B AB FB  CF B BCAA C C CBC C  BA 









 C  AC FB EB BBFB  C FBFBACBFB %CB
DCBBA  CBBA#  CBA FC B DCBEB B DAFB BAB %BAC
FBC
<?>
  BA FBC  B F ABB BA 	AB FDC EB ECAAA BC
BABC ABFFBC BABC  B CCA  F F  FBC ABC A C !EDBA B
ECEBEB B CB F EBEFAD  C F B BBB C C
%BEABBAFDAAFBBBAB FBABBFFADB!ACB
EBFBA\B CBAABECB
 EAB B EBAAB CA !A !AB  BA  ECB  CBFFB BA




C FFADDB C FB FDCFAB F*	BCBBC AABCCEB





,FFW!DBB ABC FBABFABBEB :CFBCBBC;B
B ECAAB EBABBA B BAB    F  EB B FB A 
EEBCCB DCB BCCBBA F E"CB $CA*EB B BAB FB 
FBN  BCA BCA C EFB8 BFFB B FB B B %CBEB
ECAAB B F EAB  B DDF  FEAB B EAB BE B ADEAD  CB
AC!B B FCCABG
<?C
 BC 	AC CABA BAB FBC ABC BA FBC ABC8 FBC
      
FB!!BABCBCABEABCCBABFFB ECAABBBABFB EBCA*B*B
%BAFB AEEFABBAG
<EK-B<>DE=?CE:CFF; -EE83C <@%=??A  =??E=EK




 =??E JDD862-I "	EBCABDEBDDEBCABABCAB7	ABCABABAB
CABE		7	ABAB6	EABABAB!AD*ABBBAE	AB+	*ABAB	E*ABCABDEB2BCB0,BE	DB,-,.B
AB CAB DB AB 	7DAAB *B IB 	EE+A  &BCE  3C  <
B
D  =?EE  A<  J=@=A802'2/-, 
"	EB CB 	EB CAB DEA  J=@8 4/2,$-  "	EB +	*AB AB 	E*AB CAB DEB DDEB AB CAB DEB
;		CAABCABABCAB7	ABABCABE		7	A CB 3C =?EEKC8(-'3'40 BDEA 
A= JKC;
<?=/AD?<BAE@?FCAFBBFCAAABCDEFBBABFABCBDCBC
"DB EEBCC %B8 F B BCA C C  B FBFB CC BBEB  
AAEACCBCBCBBCEABAB!BFEBEFBDABFCDAB!!BEADB
:E!1'))$-/4, EA CEDJ<K;
<?<1'))$-/4, EA CED*CEE J<K
<?C&//2-$T/I4$) 2ABA <
B





ABC A F B BAAB  EAB CCB  B FB AB  	AB B
CAB B E"B*CC  AAQA CB  AAQA CC $A AA AB EB A FB
EEBA!ABBA$ABFBCABCFBABBCAFB ABAAB
B !CEF  EB BCA FB F A"DBBCBFBC AEA/ FDBC
ABC BFFBBCAFBBABFBBCAECFBBCBCAEEFBFFEAD
!EB  EB  BCA CBAAB EB B  DB %B DBA B C AB
EABFFB  CC ECDB FAEA /C  EB  FBC BC B AAB  F





) FBABECBABC FBCEAC DBCBABCCEAB FAB  FB
AF EDABA  B E\AB CB   C EBF B F CAA B F E"CB
BB  C B EBF  EFB  D!BB  E!DBA B F FB E	B
A*	B 	B 	A CB FEA   EEAB FB EB F%BA 	B 
!!DB BA EB FDA ABBB B C EEC
<?A
 $CAB C FBC BABC
FBCBACFA=DAEECFE"BABBBABCFE"CBCFBDF
EB  F DCFA !EAB  !A  BB  B FB A BA CC
CA# EBAAB CCA A 	AB ECDDB EB FEFB B B BAB B
BCFCDCAEA
$CABFEDABEBBC!!EBCFEC ABFCFBCABCBCAEEBEDB
EBFFB FBCECCBCCBC BCB!!BCB%CAEBBBA"CCBC EBEEB
B F BAB BCA FB E"BAB B BC FCDC  AEA EBA
EADBFFBBABCAEDABBBBEACCBCCBFB




B CBAB BCBEAB B FFCA EAEABFFB BA AEDB BC BFBC
BCADCB	ABDAE"DCCF#FCBEABABBBEB CFBCBABCABBBCB
B B EB DAE"BBA  FB A B AA FEFB B AB FB 


















 BA F BCA BABB FXYZ FBEEABFB FBBC








FFEA BC FBC B F BAB FB  EB FA=DAEE
<K=
 BA BC
EBC B F !FFAB FEFBC B F BAB B E"CBC
<K<
 BC BFBC 
AEA CA CC  AC <<EKBA ==@=E
<KC
 (AB!C F %CBEB
ABBDEABEBAABCCAFEDBBCABE!FABEEBF!C
FBCEDEBC"9A"DEBC BFECBFFB!A!DBBADFFBCFBCBF
FEAD !EB :B C B F BAB B AC B BAB;
<K@
 )A BEFBC FBC
EACCCBCCBC
<KA

















 !A  BB BCC B C9CADACA B CABA B FBC
  
<??-B<@=K>K:  =K=>=@?K AB,B9BC8F=K===KAB4BA;
<?K-B=@!D=?KKBAAB !FB CB ABD%BCBDECB F E"B EFB <A %
=??D: =??DACK;
<K>-B<A!D=?=< F =?=<*=?=@=C@8<@=?=A F =?=A*=?=?=AE
<K=C=K<<  =K<@==<8-B=<%F=K<<  =K<C=D= KC=K@K " 
=K@KACD CB
<K<<=DE=KE= !DD JC>?
<KC-B<=%=?<> F=?<===>K8 @[A=?A< =?A<=<EK
<K@-B=ADE=?AE F =?AK=CDD8<@=K>K  =K=>=@?K ABB9BC8<@!D
=KC=  =KC=<CC8<?=K@K  =KA>C?8" =KA><>C C)FC
<KA-B=@!D=?KK  =?KK=<@D
<KD-B=>DE=K<@ <  <C%=K<A
<KE&ABFFB <K%=K<E  =K<E@E<







BFBC  AEA B CA C B !EAC B F!EA B E"CBC B
	 BCA B +D%FFB F ABA D!B B DAFB A"DB DDFB
CAAA BCA C  F  F !A FB CFB   CCBFB "DADEFAB
BEBAC BBCABCBFEBA CBFEABCEBCDD
B F CAEA BC BC  CAEA BCBFBC BA BC BFBC DAA C
RB FE  BFFB B CCB C  ABC B  EAA ) BFFB \A C
FFDFB B FD BC ABC  EBCA  BC CC BEB  ADB B F
FCA  AEA B FD BC ABC  B BAAB B %CBEB  BCA CC
ABFBFBFBFCDFEA$B	FDBBBFAADBFABBCBCBCA
FAQA "DADB BA !!EFBBA EEBAFB
C>>
 ' BA AAB!C BAAB  B
FA<<EKEBBACFB !ABBADBBCCBCC AABFBBFB


















BFBACABBBEBEFB!BBFCEDAD FEAB B!A 
C EBAAB EEBA  E EAB B EBEB B BBA FBC AC BAAC B
BABFBAB%CCEB&CCCBAAC BEF%CBEB B
ABFFB EBCC ECAAB B BAB FB  BFFB A 	AB ECDDB   B 
  
C>>3/4'BA-3$-( J=>A





















$ EB EC  B B!!BA  F 9  FB  E"A  BBB   ECDBA EAB B




EFAD B FBFAA CAEA !AB B F BCB B FBFAA&C EA
3C<<!D=?@?
C>E
 F !AABB FFBFAABBEBA  BA
BBABFCBFBACADABCF DADDEFDBEABBEBEB 
 F	ABFEB&ABFFB8BA C FB!DEABEBA	A  FE
C	B  DED B  FXYZ CC F CA BC BB C  B DDF 
FBFAABCBC B ABCEBC FC	BBFFBCFBB
BAB EEBCC DFB  B ECAABC !A B EBEB  F C!!A F
CAECAADB!A F	AAAD BA9ABCABCDFBC
C  AB A F BCA C FB DAB  BA FBC EBACCA B BC %BAC F






FCA BCA FC !EFBBA CB  FBC DEFABC  CA BC !AC8  B
CFBCEBCBC BBA	ABBCACBABDCBABA BACEC 
BFBECDFBA!8BEBCFBCADBBAB
BC EBC  BC BFBC B DF   BEB DFC  EBC AD
ECAAABDAFBC !BACBFBCBABBCACBEBBCA
  
C>A-B  =A DE =?CA F =?CD=CCC8 B  <D% =?CD  .J )EDAD  J<CD8 B  =EDE



















 BAAB D!DBEB B F FB BCA C CC BFB EBFFB 
DCA B F CAEA B 	ABE4ABE BAAB CAEA B F
BCAFADFBAAAB!BBFCEBCBBFDFADBCE"CBC








9A  %BA FBC EABC DADC EBE  FBC ACDC< BA DCCE F
EAAFC FBBEFA AA QFBB FFADAB FF!EAB EBC
EABC#
F(ABC FBC ABC CEDADC CA BBA EFBC
C=C
  BFFB B CA FB
F!EA8BABFFBCBCABAABFFBCFDAAB!BCAABFADEABBF
A BC ABC8 E F B C!!A C B CB DEFB EBSA  F	AB8 BCA
EBSA EBF EBF*FB CBFBBA  BBEB BC EABC B EBEB  !A 
EBEB C !BCC "ABFFB : EA=;
C=@
XYZ'  BCC9D EBBA B
CAEA#FCBFCEDAD*A*A %BABCCBABFFBBAFB EB





C>K<E%=K@E  =K@E <= CD<E8C>=KDK  =KDK AD=8<AEA=K?C !DD 
J=KE
C=><@!D=KC= C= <CC
C==/-6'44$- 	BDB&B2ABA AA AC =>D
C=<././))$2- EA @
C=C,2.$-0$- EA J@?A8,$/40$ EA J<DC6$,/--,$ EA J?DC(-'3'40 
EA JC@E83C <[A=?<?8CC<>F=?@< D!DB=?@K
C=@	E (-'3'40 EA JCC@8E,/'_ B)EDAD J<C?C3(FFB
FBBEFABJJ=>?C
C=A,$/40$ EA JCD86$,/--,$ EA JK>C,/'_ B)EDAD J<CK.3C 






BAC  CA*F  A CAB FB CEDAD    BB FBC
AC B C !C  A BEC B BC CCBBAC EBE BCADC B F
BFCCABCDE"DC A BCD BCABEFB:EADC?; 
CB DEFB EBEFB8 E FBC AC  !C CEF CA BC BDBC 












FB EF EF /C B CEDAD !DB  FBFAA B B A 	AB
ECDDBEBEBEFB BFBFAABFB BACB%BB
CAB 9A  A B EBA B AC !DC BA CABFC FBC AC
ABFCBFB FECBEBCBBCBEFABBFBB
!CCA C BA F DAA DEBCCB E"BAB8 FC FFBC B EBAAB CEDAD




BC AC B C EEBCC  C CC  FE"A BA FB AABBA BC AC




B !A  EFBBA BA  EEBCCBBA B BC DAC EBEFBC BA
  
C=D,$/40$ JCD6$,/--,$ JKK8(-'3'40 JC<>BAC<=8,FFW )EDADBJ<C?BAB
0A@BKBE&/$3$I-$BA1'2-,/4 D83C =K[A=?@=8,% <DF=?@=8CCC= %
=?DA*	E CC =?=?<@
C=EBAABEAABCAA%CB././))$2- EA @*A)FEEBCCBBEAADEBEFB




C=?F@%=?D<:AF;   =?D<<=DC#FXYZFBCAEBBB CACEAB
ECAAA! CACAAFBCDACBFFBCBFFBCBFB FCEDADAFBCABCCBABFFBBAB
CEDADEBEFBBABA EBABFFB 	ABAABBAFBAFB]CCB %BA
ECFBBAG : BE ) EBA 	A F  =?D<<<@K; BE !BCABBA C FB A DAF F
CFADBCCCEDCBACCBFCDEADBCABC
C=KCC =B%F=?E? F =???=EE.DCC <DC=??A F =??D=A>@8CCC>=?<?8








 F B  B 	B B FBFAA B B BA B CBC DAC





B EBEB BA BCA A C%BAAB B ABABG ' EBF CB  FB  E EB
CBBAFBFBEBABFABABBFEABBEBEB4FBBAF
BEBA B F ABAB A B B  BE FB EEAB EBEF  EF B
FBFAA B : AB FFBC;
C<<
  F  <A F =?@@ : DAB F
ABABBAABCFBC!BCCC; BDFBBAAFBABABAB BEBABCC
A=C#FXYZFBCFBCBAEFAABCCBFBBAFBABBAFFA
BC DEFABC BA BC !AC XYZ8 FBC EEBCCBC B BC  FB CBF !A B
FBAEABABFBABBCABCBBAABCXYZG
BABC FABABBCAC ACBBA FDBB FEBEFAD CB
BA B B FBBA B CDAB C B F AC!A  A FB A BCA
BCCBABFFBBA EBEF BCA  !A DFB8 F 9  B B !FFB B




BC ABC  FB ABBA    B BFADC  BA  FB DAF FC 9
DFBA  FC 9 BABABBA  FC 9 BCCBA8 FBC EEBCCBCBBC
FBCBF!ABFBAEABABFBABBCABBBAABC FBBA




2 BC FB DCB B!!BEABBA C FEAAD BC BABCBC B %BA
AB A F%BA BCA %CABBA EFBB  *EF  *EBEF BC CEDADC B
CBABBACBFB%BAA!BABCEDADBBAC%BBCB
DAFFB BAE (C C9CABC A DAD C  FBC ABC  DCB EBC
BCAC
  
C<>BC C=EA=?KC F =?K@<KE










BCAB F !A DEB FAEB BFAB B FBFAA FB BA B
FBABCBCABFFBBDB)FBABCBCABFFBBCABB EA	A




 ) FBC FAC CABFFBC BEBA











E"ACBABBABCBA ABA E"ABBAB CFBCFDC B
AAD AAB B AC ABC CABC "FFBC
C<E
 &C F CEDAD




 B CEDADB ECAADB  FBFAA BBC B !B CAA F
EDA EEBCCB  DB  FBC CAAAC  DAFCCBBAC CABFC  F





C<@(9  =KC=?EKF =??CDAA89   =C !D =?E? =?EK<KK BA<@ %=??E F
=???=@= F B A B	B C B CEDADB !A BA BA BC BAABC  EAB
FDEFBBABCBCACBAAFCBCBCBC:6BFFBC C>%=?EK AB	B=??>DC;B
C FCEDAD%AEBEEBCCBB FBFAA FECAEAE"BB!BBBDAAB
BCADBFCBFBBFAABFB:)BB =B=?ED;BA)BB =<!D=?K> F =?K>=K>;8
BEBCFFBAEBAB%BAFBAABBABAFBABBCBC FECAEAD!EBC
BA FB ACAB CBCAC :3C =BF=?ED =?EK<KK8)BBAEA=??< F =??C=?E8
)BB <A!D=?KD F =?KECAK;
C<A-B =B=??= F=??<==AC83C E[A=?K@  =?KA<=<?8(&CBFFB 
=E DE =?KD  	B AB F  =?KE  <C?8 ,%  @ %F=K>E    =K>?<=C@ I'4*/$4 BA
-$4/2( EA A= J=<D85'234 A= JEA3 6EDDABCAB =D
C<D!DJB=K<AAFCEDADGDD3
C<E -B <? EA =??A  ABF  =??D  D8 -BBC  =< !D =?K<  ABF  =?KC  A=A8
()BB <@!D=?KCB	BABF=?KC @A=8(B&CBFFB=C[A=K>C C 
=D@;
C<?-B =B [A =?KC   =?K@==<D8 9  <@% =??E ABF  =???  =@=8 3C  =KEA
=K=> 	BABF @<@






BF F ECCAB B DAF B CAEA BCCBABFFB BAB F CFB AFCA
CABFFBBBCACEFBC BAFBAC!ABACFC








 FB=?KCBCA F DCF FBFBBC CEDADCEFBCB !B












A B FA D?  ABF B !D  F F B =?KC
CC@
  A DAD F
DABB AABC FBC CECCC A B F F!EA BC EABC B!!BEADC  FBC





CC>(FCB <E!D=?KC  =?KC<<E<:BABB;8(- ==%=?KC $BAB
C	B  =?KC=@C :"AEFAB;8 B  C= EA =?KC   =?KA<AAD :BC BA DAFFB;8
6B <=DE=?KK  =K>=<=?E4'202$- $ABCABA	A  A= J<<<8(5/$-BA
3 A= J=C?
CC=.I'4*/$4BA-$4/2(  	 J<AD= AB<
CC<HFCBCA FBBEFFFBAD! FDE!ABFBFFBBCACBFBBABADB
CBBCAC==@D =D=C =?DA <>>CBAFBCAFDBCBD!DBBFA=?>BFEABB3C
3 FBC B!!BAC B F DE!AB  A BAAB BCA BAB F EDB B CAA 
EAA   FB *ECB DAB AB E		MAB B DAB 	)B CAB AAB AB AB EB (B EA	B DAB
	EA	:AADDE;AB3CA=?>BA





CFB EBBA C  )4   CEDADC B EAB  AD	AC :CAEABC )) E!






2B EBAB AB B F EAB
CCA
  !C FC EDB
CCD











CBC EABCA 	ABDABDB E!DBA  FBCBC EABBCC FBC
ACDC< C E BA  C B AA B F !B B F CEDAD 	B C F F
DECB F 9  EBEFAD  F !B /C B C BC ECDBEBC B
FAD?BFFB=?DE:D!D=?KC;FAEFBBCECCBFBFFBBA
BC DAC B EBC CEDADC  BA   CAB  BCAB CC FBB  A
E BF BCA EE BE FB A B CBCA CD FB FDCFAB# F  F
CAA BB FEFBC B AABC FBC CEDADC  EAC F !FFAB BA F FA
%EB XE! 3Z   B CFBA C  CEDADC EFBC F  %C DAD
BCABE"BFBEEABFDFBFBCDACBDEFAEBEBC
EABC !AC  BC CEDADC  EAC   A FDFBBA FB EEAB EABC EFC
  
CCA/'2- ABC,FFW =?KA<=KA8]/5 FBAB ED =?KD<AE#]/5  	B+	*ABAB
	E*ABCAB	BA	ED J=>>>
CCD,CCBCFBB FABDEDBAB CBEBEB CBFI'4*/$4 (5/$- BA
3$-$-'2  "	EB DAE	AB CAB C	B A	ED  KDAJ  JED> 4C CA EFFBC  AA B
BAAA  B EB  F EBEFAD B AC FBC EABC B CEDAD  EAC  BECCBA F
CCFADBCFAEABFBCEABCBCCEDADCEAC9ABCBFBC%BA
F C CBFB 9   BAB FBC B CFAC !BA EBAAB EAB ABDB  B DAFB







B FFBAC B B CCEAC  B ECB EFB# FBC CCEABC BBA 	AB CCDC BA FB
AF B EBEB BA EDC CFBBA  C  C EC  BA FC BBA BB FB
B BA F %EA EFB BC ADCD BA DCE  B %B BC F9CB  E!BA E F
CAEAB%DB
CC?BCAFB/'2-: =?KA<=KA; B]/5:FBAB ED =?KD<AEBEBCB














 CFA DAA C BEB EFB CAA FCEAFB BCC BC
AD	AC B F EBEFAD HBFFBC DABA E FBC BC CC BEFA FBC
BFBC B F B EBEFBN 4DABA*BFFBC C %BC C
CEFBCN
C@>
 ,C F AA !SCB  FBFB BDCBAB F%BA B
FEBBA FB FC C[  EBF BC FBBF FF F  CAA A BC D!BC DEBABC 
CCA EB  BA BC ABC ABA  EFBCG
C@=
 &C B
!FFA*F C DEB FC B C FB EC U FBFB EBCCB 	AB  %BA B





'   B F %CBEB A D F D!A B F%BA EF 
EBEF BC CEDADC  
B
CEFB B AFCA FB EAB B FEEBCCB BA 
EFBC!!EFADCBBABFFBCEBCCBBEFFB=K=KN
E;B2ABABCABDEBDBCB@BAA	AB,@,@BABAB*AAB
$!  FAAB F FKCBABB=K=K
C@C




F EEBA AABFFB B F%BA CEAFBBA F BB DAA !AB B
FR!FBEB  A EBEF C FB A EF CB  B AB  F BCFAD
FB  B FRBEBA AFB BC CEDADC B AEA
C@@
  BA DCC
EEADCB FBC CEDADC EFBC  B EB CA B ABC FEABB("FFB BA3FF 
  
CCKI'4*/$4 -$4/2( EAD# EA AE*A?
C@> +* .$4)4  2EB A	EDB 	A+A	+AB 	B DCAEB CAB E  ("CB  /*B*
3BEB 32/& =KK? <=<
C@=1/2++-$( 5/&$ /0/-,$ EA A= J=A@*C
C@<+-'))/-, FBFBBAFBAEBEFG "B =KDD A@K
C@C =K<>@@A
C@@BFCEDADBAEABCCBCFBCFADFBBFFBBBAE	ABCB
B !FFAB  DD!EB B FCB B FA %EBRBCA FB DA B EBAAB CEDAD  
AAB!C	ABDEFDB!FFABEECDDEBBCBFFBBAEBSA:3C =CC=K=< 
=K=C < E=84\BC AC=K=E =K=?<ACFBCA	BDABBFEBECCA
BECCB F A"DB B F DFAD BC BCBC FBC BA AFCB C FBC 	BC EABC 
FAABCEDADCBAEA:E!	A)A" <?%B=KA@  =KA@ <=E*<<> AB









 B BE\AB F
BCFAD %B CA FRBBEB B FEAD DAB  B FRCA BC
CEDADC EBEFBC
C@D






BA !CEF AA CC C EABC FAAB F F KCBABB
=K=K $ B!!BA F$AA AEB  B BA B F F   DD!EBC DFCDC C





F B =K=K BA EB %C AB B  F  =A%FFFBA =K<> BC CEDADC BC
ECAADBC ADBBBA C FB A9B B CEDAD EFB CBA DADBC EBEFB















 EAC  C CC FCBA BC !FADC BCEABC  F F B =?DE  B
  
C@A /	A!E*AB CAB $DA&E	AB B CB CAB D  -B  <C!DB =?K=B   K==CCE  BA F
K<=ECAB&$I4/
C@D(AB. F<@%FFBA=?DE
C@E 1 BA $ $)/--/  1-/2( "	EB +	*AB AB 	E*AB CAB C	B A	ED  2AB B











 DEA B FAA B F F B =K=K  DAD B E"B AC ECDBAB
!E"BBBEAEEABFBBFE"ABFBCFBBABBAEB
CABBCDEFA$EB CBC F F !CEFBB=K<A CB FBCC
DFCDCFBCFE"CBBCGAABBCDD!EBCCABFCBAEBE
:0 ACA;CCB !SBEAB BA DDFB FBA FB !B F F=C
%FFBA=KDE B!CABABFBB!CFBFBCFBDAB
AEBEF ABD!BAABBFAB
 EBEFCA FDFBB F%BA BC CEDADCBC BA\B EBFFBBC
CEDADC BFFBC*	BC  B EB BABF  FDCFAB &C AABA FB
FDCFABBCCEDADCECAADBCA=K=KBECBBFB!BEFB
C BFFBC FB DCBA&C	B C EB EC FBC CEDADCBC CBA EAABC




F F  =?C =K=K $FFBC BA AB BC FBC BA !B  F BF BC
EAACCACCBCBBBEBE FBCEABFAD@






* F EDABEB  FBC FABC B BFB C BC AB EBEB$
ECDBEB  EBCA BA FB AF EF CBF BA 	ABADB FEA ABA B









CA> F BCABEBBA BEABCB CEBA  A		AB	E*A  DAJB=K<A J CEDAD 
JC>= AC
CA=.,,$&'4( EA KK*=>=
CA<]/5 	EDBCAB =K=K 8<DE*<D?
CACFBCACDAEAB











BBA BCCBBA B FC B FC EBEFBC  A B B B











FRCA B F EAB AB  B ERDAA FR%BA B FREAAD B F CEDAD







DAA ADB  6*.B9BC BA ,BBA
CD=
 C C  6DB
CD<
 
EABCB FFBC  AB!C CCBW B   FC %"  AD	A
  
CAAB EEAB EF  EBEF  EAB !A   EBSA \A FB FC CBA BE
DBEB3!CFBA9BCABCBCAEBFBFFDCBBACFBCEABC!AC
EBSACBABABCEBEBBACA ECDBA BCEABCBEBEB&CEBAAB
DCA BA 	AB DAB  F BB EAB . BE "I'4*/$4  EADB CAB C	B
A	ED DAJB=K<= EA CCD
CAD/F =A%F=?K=:F =?K< @@E;8&CBFFB =EDE=?KD:F =?KE <C?;3'4( J=<>
CAE / EAB 6BFB  !CA BB B F !B B EAB CBA FC ADB E F
CAEABCBBAB%BEABF)/DAA!ABBACCFBCBFBCBF$AA
CBFFA  E B CCA  C B F !B 9B A 	AB ADB  FBC CEDADC
EFBC'CBBFFB-B<EC=?DD=?DD=@<?BAF=?DD=<==
CA?,$&'4( EA A<BAAC





BB FBC !EAC B F CEDAD  BA C CBBA BCCB BCBC DAC A FCBC
ABBA  EBEB   F DEFB EBEFB B ECB B C %BA BA B C AP,E B
CEDAD B C EEAB EF C# LXYZ BFFB CA B C %BA BA BFFB CB EFB DAC
EBEFBC  CBA FB EEAB A! B F CEDADP :  JCC>; 	E .4$4)  AB
BE	BE =?CEBA')# EA A= CAC/FBEBAAB6B <<
% =?CC  F =?CC < A@E8 6BFFBC  CC =?=>  F E < =<>D8 -BC>F=?<? F =?<? = @=?
.DFBBA3C =K[A=?@= F@= < @?C
CD>-AB&+D0CCF	A-B<?%=??@=??@==@K
CD=6-/./-,*.$I-$-$)BA,$&/40$/( EA =?>BB













!B EFB  BC CC ABA  !!EFADC BFFBC BFFBC CBCBA  B
DBF!!EFADB!EABFBCCAAACBCBFFBCBCCAEDBC
B B "AC# EB CA BC CEDADC EBEFBC B !B EFB ,B FC 
<ACBABB =K=K BA C= %FFBA =K<> CA DABBA BBC F FBC
EDBACBBDC F FKCBABBBBBAB*BFFBC!AADB
B FBCBABCBC CABCB FBBB BAB EDA !EFBBA CB
BECAB 3 EBF  F !FFA FB !EFAB FEEC B F !B EBEFB  F









' CBB B BABC ABFFB  A EBEF  EAADC
FBC4ABAFE"ABFBOABBBFBBBB1CB
=KDE EB BCA C  EAB B EBEB  E FBFB BCA C !A  EEFB
,DCC FE"A  BFB B B B FB BBB BCA  EAB B EBEB
FCB F BBAB FBB FDAA :A==>*=*=E;8 F CAB F!EA







CBCA AC!DBCADFDAB F/CCBFDB0DDFB=KBB=K<>6DA"B CEDAD
EFBECAADBFB<ACBABB=?A= CBCAAC!DBB)/FB<@%FFBA=K<> ECAADBCC
!B EFB FB <K%FFBA =?AE  BA AC!DB B)/ :EFB;  DECB F/CCBFDB0DDFB 
D%FFBA=??@ CBCAEBEFCDBCADFDA=K%FFBA=K<>,BCDADAC!DBB
)/BDECBF/CCBFDBDDFB=KDEBB=K=KBC CEDADEFBECAADBFB=<
!DB =?A<  CBCA AC!DB C DEC B F/CCBFDB 0DDFB  K[A =K<> D  CEDAD
EFBECAADBFB=@F=?AK CBCAAC!DBB)/FB=B%FFBA=K<>:/0=E%;'CAEA 
CEDADEFBECAADBFB<<BB=?AA DADAC!DBDECBF/CCBFDB0DDFB
C[A =K<>  F  C=%FFBA =K<>  BD F AC!A BC CEDADC B&FBC FB <@%B








EBSAZE"AB AB  9 !A ECAB BFBBA BB FB AAB
!ACEABBEBEB
 F  =C %FFBA =KDE BA C ABDAA  D!B BCA DFCDB 
F%EABFFDBFADC< FBBFDABDCCEBEFFAA
E"ABBCBFBCBBBFBCBBBGXYZ)ADFBBAEEBDCFBC
BFBC  AEA  EBCA*B*B FBC BFBC  AB AADC EB BC
BFBCEBBCADCBFBBBCBAAE"B:E"ABBBB
DEFABC C B  B B B BAB  BC B AAB; /A F D!B  FB
EEABEBEFBFEAADDAABEBCFBCACBABFBCABC 




EFAB BCA B C B C AAE"DB B F ABB :EFABC "C CFY;
&C  B C DABB FB E" B F EBEFAD FB FDCFAB DEB  B
FBEAB B F ABEB DDFB B B!EB F EFAD AB C B %B B









AB   B 	B ABC  EBAAB 	B F DAB  EFABC F EDB
EFFBEAB:AD<>*<;
BAABABBCE"CBCFBABECFFADBCCCEDC3BA*B
B BEBABB  FA==C@BEF ABFBBFABDBFFBBC
BBN)FEFADAEBAFBBABFABBABFFBABFFBE"CB
&C FEFADBCA*BFFBCFB !ABFDABABF FN,UBAFC F
ABBCE"CBCN4BCA*BFFBCCFBBA FB !ABFFAD"BB FCA
BC AC EFDC ABFC  BC ECAAAC B F DFACBN BC
CECCC A B FAA<K  B EF BA*BFFBC C  ABBA 
EEE"D  EEAB FB  AAB C FC B F CEDAD EAA BC
BFBCN
CDK
'E\A F CABCB FFAD FDCFABDEDB FBC
  









EAC CBBABFBC BA EBB F CEDAD EABA*BFFBBC BFBC
4CFAA*F C F EFAD BA FFADN BC C ECDBA*FC F DAA
CFABBCE"CBCBEBFFBC*EBFBABFEADBBC	ABEBBA
B FBE"BBABEADB DAA CCFB"CABABBB F"CAB
ABCBCB-BCBDCB F!BCCBBEBAABCAEA EB
!ABFB!ABCC!BFFADBCABC$DFADF!ABBBEB




,C F C BC BC  FBC E"CBC B CA*BFFBC C C  "C FB
A	A'BBFBAEBEBBACBABCBFA	 B
F EEAD B CFB  C  BA CB CB F BCA B C C BFC
!BBAC DBFC FB A EF E"CA B F!B B EF B FB B
F%BA CEF C!!A*BFFB B BAB F EFAD 3 FB*A* BFBC 
BCAACBBFBCBCAAN)EBCAFBEC BCA*FBCFBB
F FAD BC ABC CA CCAB B E"B   F AB B F E"CB : B
BBC AA; CCAC!!CBA !ABBCBFAABA\BC
DEBABCFA"DBBFEEBCCBBAEFBA\BEBAABECDBEB
C F CA FB B F DADA EFDB DFDBAC %BEA!C ABA  AABBA
EBEFBFE"CBBAAB:BY;)CEBF 5FBAB#LHBFBC
EABCBEBEBCFDCBBBAE!DBBBCEDAD!AEFBBABC
DAC EFBC FB EEAB B CEDAD B EBEBP L,B 	B  BCAB EFB F
CEDADA%BADBCBFBBBCDACBEBEB C B!A EB%BA
BCBCACDFCDP3BCAFCDFABBFBAEA
 CB  B EF C EB BCA  BF DA"FBN BCA B F
%CBEB   EDB F A B BFB  AEA
CE>
 ) F !FAD B
FEAAD EBEFB BCA C ED F DAD  B C B CCB FB





DBABF BB B A ECAAB F !C BC B AC BCA C





EEBA B 	ED  B FADFAD B"CCAB C  B C !FB
  














CBBBA FB EEABFB  FB  B *BCCC BC FADC
DBC
BAABEADBBCBFBCAEADADEADB,BEBAABEABF
BCA CCBW ABAA B EEFB B FBCAD B DFA  BAEA CA
BCADC BFBC 3AA F FEA B FB BAB BCA B BCBFB B




 ' CE"BBA %" BC B EAB B F CAEA




ABBFB AEA  DADB AAFB A 
B 4FD ' A CB BB C FAEA AB C FB B  C
FDA %B A F BCA F%BA  CCB BC DEFABC C B
CEE
 AB!C
CCB*  CCB FB  \A B 	AB  F BCA   F CCB EABFFB BC
BFBCBBFAQABAEABCCB&CFBABBEBBC
BCA EBFFB BC BC D%B AAC XFAQA B F BAB BC BC B AABZ :B FB
DAB BCA ACD B EEFB BA B !B BBCAB AB FBDEAB CA







CE@BCCBE!1B/-6'44$- 	BDB&B2ABBC EA AC  =>C*=>@8+-)'4*-'5$ 
$	+=KKK =@C
CEA @@
CED&//2-$T/I4$) 2ABA <BDA 3C <>>A <?)CCEBFADBEBEBA
BBFB# B CEDAD !DB  F BAB B AC B CEB B DFBC ECAAB B
CEDADBBAEFBBACCBEFEDABEBBCAEFC BCBCAADCBFA!CB
F ECAEABCOABAC !!BEADC B FBFAAB EBAAB CEB  FCBFFB CBCA !A CFBBA





:CB&BAW=DC=?DA: =?DA<DA;-B<EC=?DD  =?DD=@<?;
CEEC=%F=KK< =C@C





















$!  B BA B F ABAAB BFEA ADB B F A"CB B +*
.EBCBFBCBCBFBCCAAABFFBBABEFCBFC"B
EBEFB   EB B B FBC EAADC B BBAB BFBC CBA
F!DBC B EFBC  F EAB BA F %CBEB BC C EB A '
CB  EBF  BFFB*A*F  C FB ABAB BC AC DC<C E FA B
FBDBCBAE"CBCGBAEBFBFADCK!AFEDABEBBCAB
EBEB' EBBB BDABAFEDABEBBCABEBEBB
BB BCCABAA CBFBBABCFBC BEFBE  C FBC EBC
ABABCBEDBEFB CBABABBABCFBCFDBCBBCBFBC
FC B  B AB FB  F F !A FB BB BCCA B !EA 
BB
C?@
 BC B ABABC DABA ABDADC B FB B F EEBA B 3AFC
C FBFFB F CAEA BC BFBC BA BC E"BCCBCFBC C B
FDB BC E"CBC BBA EFBC BA EBEFBC /E BC BAC EDC
:FBBEFBB;BCABAEEA)CCAB FADC<  F
%CBEBBAFEABBAD%BEEBADBCE!BFFBAABABAB!A
C9CABE"DBA EBEFCAFBDEBBBFBCEBFCAA
ECAAA!C B FBDBC BA E"CBCG 3 BFFBC CC B BA*BFFBC
!BB	BBABFBNHABFDABABFEDABEB F
BCACEBAB FBBBEBEBACD DABB FEDABEBB
BBBCCA BC	BCEABCBFBCFCBEDBEFB/EBCBACB
ABABCB%ABAABCBABE"BBDBEBEFBFFBADBC
BBC  CA*  BCA FEFB  BFBC &C EB DB B FBAD B
  
CEK-B<=%=?<> F=?<===>K;8@[A=?A< =?A<=<EK
C?>/CBFBABBACBBAB#-B=ADE=?AE F =?AK=CDD8<@=K>K  
=K=>=@?K  AB B 'I&$)8 <@ !D=KC=    =KC=<CC8 <? =K@K    =KA>C?8
"B =KA><>C C)'2)
C?=-B=@!D=?KK  =?KK=<@D
C?<-B=>DE=K<@ <  <C%=K<A










BC ECAAAC B CEDADC  BABC B BCY;  FBAD BC BBC ECAAB





B A EF BCA  \D BEA %F B CBC DABC4 EABA
BD FBAB FB FB FCEDADBA FBACC BECCEB FBC











FC B A EBEF BA CB EABAB  B  "E"BA ABA B C
CAAABADAB	ABAABACAB FACCECBBEB
B1!!B FABFEFADBAEBEFFEBABFBAEFC
B CAA ABFB B F CA B FB FB BCC DEB
FB2B !C CBC EAEAC DDFDBC  F E"B C BCB E !AB B
F!!ABCCABBDFBEAABABFABBCE"CBC FFBEABBA 
B FBBC"DCB FBBBB EBCBBCFBBCCC FBCBCB
FBCBCCAFBFBBFDEFBBABCFAEFCABBBAB
!A   C DCCAEB CB!!B FCB FBC !BBAC B C EA F CA
DDFDCECCAACBCABABA		ABCBC	+A*FCBD%BFEAB
EBEFNBCFCBDBCCFBFBBA BBFEBCAFBA!SC
ABFBCCBCCBC

$-5/-,
$4(-$,5)('-$,2,-'(
2BCADB-BBC
  
C?A+*.$4)4 EA <==*<=<



































6	BDB
ADB
$DDB
AABCB
	EDBCABEB
CABDEB+ABACAB
"#A
AABCB	EDBCB
CDABCBCACA	B
CBA
$B
%#AF
FBFB
&'"
()*+)
%F
ECC

,-."+
%F
ECC

/-01."+
/CBFE
BCE
F

/CBF
EE
-E	F
BAA

:BBAABBC
FBABAA;



-E	F
3EBABABC
CC!CEFBCAB
AAFB
FBDBC7	AB*ABDEB
ABEBM	ABAB $A	ABCBEDB
2FEEBEBFB
CBCCFCBFE
BCE
:ABFAB;

BDEB	E	B
ADBDEB;		CAAB
	BDEB	E	B
ADBDEB;		CAAB
3CBAA
3BF

,ABAAFBEF
456$

,ABAAFBB<aE
BAB
:-B=KTCT=?=D;

2FEBAEBDAB
AD!CBFBBBAA
ABFFDADADFB
BA Aa:FCEBCCB7CEDAD
EACE!%BAA<KE;g
ABCDEBFAFEEEBA
DEEBFEDABAEE


EDE
CCC=TET=?CK
:#A*BFB;

gFDAADBFCC*ABCA
BEBFEABBAFB
ECCAFBATCT=?AABAC=T=<T=?AD
